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PLATING POWER BY DC POWER SPECIALISTS 


Wiel big? word at RAPID ELECTRIC 


Whether it’s technical advice or fast delivery RAPID’S entire organiza- 
tion is at your service. 


That’s why when it comes to rectifiers and their controls, it becomes a 
force of habit to call on the local sales distributor selling RAPID. 


Similar to calling a medical specialist when a problem arises, more and 
more of the platers look to RAPID, a specialist in power rectification 
and controls for over fourteen years. They know that RAPID devotes ail 
its resources, finances and technical skill to the design, development and 
manufacture of all the major components that go into a RAPID rectifier. 
With this operating procedure it’s not difficult to understand why the 
industry turns to RAPID for all their power requirements. 


Why don’t you consult with your local RAPID distributor? (Name avail- 
able upon request.) 


RAPID ELECTRIC CO., INC. 


2881 MIDDLETOWN ROAD « NEW YORK 61,N.Y. * TAlmadge 8-2200 
PLANTS: (4) NEW YORK,N.Y. * GRAYSBRIDGE ROAD, BROOKFIELD, CONN. 
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Plating aluminum made easy 


WITH ALUMON “D” DILUTE ZINCATE 


BLISTER-FREE PLATING 
ON COMPLEX PARTS 


Alumon “D” quickly penetrates blind holes, 
screw threads, grooves, other areas difficult to 
plate using ordinary zincate baths. Adhesion 
is excellent; solution rinses freely; and carry- 
over into plating baths is minimized. Parts 
shown are plated aluminum components of the 
U.S. Army Hawk missile weapons system pro- 
duced by Raytheon’s Aero-Weapons Division. 


REDUCES DRAGOUT 


Alumon “D” thin liquid drains rapidly, reducing 
solution dragout losses to a minimum. In lab- 


ENTHONE 


oratory tests on identical parts, the amount of 
solution dragged out of an Alumon “D” bath 
was less than 1/3 the amount dragged out of a 
conventional zincate bath. The amount of salts 
dragged out is less than 1/12 as much. 


SHORTENS MAKE-UP TIME 


Alumon “D” is easy to make up. One hundred 
gallons of solution requires addition of only 
20 gallons of Alumon “D” Liquid (or 100 Ibs. of 
Alumon “D” Powder) to water, compared with 
dissolution of 450-500 Ibs. of powdered chemi- 
cals for a conventional bath. For detailed infor- 
mation, write today to: Enthone Incorporated, 
442 Elm Street, New Haven 8, Conn. 


ANOTHER PRODUCT RESEARCH 


A Subsidiary of American Smelting and Refining Company AS ARCO 
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Automated 
pre-plate* 


Fig. 2 
Fig. 1. View of Automatic Processing Machine from un- 
loading end showing a rod loaded with plating racks 
about to be deposited in the unloading stand. The racks 
are put on the rods on loading stands at the other end of 
the processing machine. The machine picks them up 
from the stands and transfers them from tank to tank at 
precisely timed intervals. Figure 2 shows the machine 
with the racks in the elevated position during the trans- 
fering operation. 


Typical pre-plate cycles with the 
Automatic Processing Unit 


Removal of carbon smuts, oxide smuts, buffing and 
drawing compounds, grease and oil from: 1) steel, 2) 
malleable and grey iron castings, 3) brass, bronze and 
copper, 4) brass, bronze, copper and steel in the same 
cycle, 5) die castings, 6) electrolytic descaling of iron 
and steel, 7) preparing aluminum for anodizing, chro- 
mating, painting. 


*BELKE Automatic Processing Units 
arealsoused for pre-paintingandother 
treatments that require dipping, soak- 
ing, electrocleaning, etc. Send require- 
ment details for recommendations. 


METAL FINISHING is published monthly by Metals and Plastics Publications, Inc., 381 Broadway, Westwood, N. J., U.S.A. 
SECOND CLASS POSTAGE PAID at the Post Office in Westwood, N. J. and New York, N. Y. Volume 59, No. 12, December, 1961. Five dollars per year. 
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Enables you to meet variations full 
automatics can’t handle and 

to produce more per man hour 

with much less investment. 


Tremendous labor savings are achieved through use of 
BELKE Automatic Pre-plate Processing Units — especially 
in plants handling varied plating work. 


These machines automatically take racked work from 
loading stands—automatically time and transfer the work 
through any desired pre-plate cycle such as electric clean- 
ing, anodic electroclean, all sorts of baths and rinses— 
deposit the processed racks of work on unloading stands. 


Different metals, ranging from die castings to steel can- 
be processed with the same set-up by using adjustments 
for skipping tanks. 


Widely varied shapes and sizes can be processed for 
plating in semi-automatics, automatic conveyor lines and 
in still tanks, 


BELKE Automated Processing Units can be furnished 
in combination with completely automated systems or with 
combinations of automatic and manual plating facilities 
specially engineered for your requirements and conditions. 


For suggestions, recommendations and quotations give 
us the details or send for a BELKE Service Engineer. 


MANUFACTURING COMPANY 
947 N. Cicero Ave., Chicago 51, Ill. 
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Fluoborate Container 


(Fibre, polyethylene lined) 


Harshaw is FIRST AGAIN—This time with 15-gallon 
non-returnable containers for our Fluoborate Plat- 
ing Solutions. Harshaw, in 1957, was first to use 
5-gallon non-returnables. 


DEFINITE SAVINGS in work, time, and money are 
immediate benefits when you order Harshaw 
Fluoborates in this new polyethylene lined fibre 
container. Check these advantages: 


Noincrease in product price Lighter containers 


No containers to return Easier to handle 

No records to keep Vented surge free pouring 

No container deposit Specially designed for 
These Harshaw Fluoborates are No return freight charges easy stacking 
available now in either 5 or 15 Less freight on incoming Standardized type and size 
galion non-returnable containers. shipments containers 


Order them by mail or phone. 


Cadmium Fliuoborate Solution 
Copper Fluoborate Solution 
Fluoboric Acid 
Hydrofluosilicic Acid 
: Lead Fluoborate Solution 
Nickel Fluoborate Solution 
Tin Fluoborate Solution 
Zinc Fluoborate Solution 


The Harshaw Chemical Co. 1945 c. 97th street - Cleveland 6, Ohie 


Chicago, Illinois + Cincinnati,Ohio «¢ Cleveland, Ohio + Detroit, Michigan + Houston, Texas + Los Angeles, California 
Hastings-On-Hudson, N.Y. Philadelphia, Pennsylvania Pittsburgh, Pennsylvania 
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“We're having our Ups and Downs 
...and love them both... 
since we switched to an 
H-VW-M AUTOMATIC RECTIFIER” 
says RAYMOND PATTON, Plating Superintendent, 


Wilmot Castle Company, Rochester, N. Y. 
Subsidiary of Ritter Company, Inc. 


UP 5% goes production... 
DOWN 25-30% go dial manipulations 


Requirements for current vary widely in the 
chrome-plating operations of Wilmot Castle Com- 
pany, one of the largest makers of sterilizers, lamps, 
and other hospital, dental, surgical equipment. 

Added to the normal trickiness of chrome is the 
fact that the company plates some 300 different parts 
—ranging from a few ounces to 50 Ibs. in weight. With 
the manual tap-switch rectifiers used before, a lot of 
time was spent in twiddling dials to meet correspond- 
ingly large swings in current needs. 

But now... with the new Automatic Rectifier 
from H-VW-M... dial setting remains the same. 
Current is adjusted automatically for changes in 
load. With human error removed, rejects are down 


5%. Plate is more uniform—for while the old method 
provided 44 steps of control, with Automatic Voltage 
Stabilization, control is stepless, virtually infinite. 
Says Ray Patton, Wilmot Castle’s plating super- 
intendent: “‘We’re gradually retiring all our rectifiers 
of the tap-switch type—and putting in H-VW-M 


units that practically think for themselves. We’ve 


found that what they seem to think about the most 
is ways to up our production, cut our costs down.” 

If that kind of thinking appeals to you—whether 
you’re doing chrome-plating or any other kind— 
phone or write H-VW-M for details on the most com- 
plete line of plating rectifiers featuring Automatic 
Voltage Stabilization. 


od VE M Progress in metalfinishing through advanced processes « equipment 


Hanson-Van Winkle-Munning Company, Matawan, New Jersey « Offices in Principal Cities 
Alert Supply Company is H-VW-M in the West « Los Angeles « San Francisco 
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BARRETT 
SULFAMATE 
NICKEL 


with 


exceptional low stress 

high speed deposition 

excellent machinability 

dimensional stability to 

thermal cycling 

less nodular growth 

superior throwing power Request Bulletin SN 
excellent grain structure 


WwW 
high chemical purity & density 
nickel to metal, glass, quartz ~~ BARRETT 
or ceramic bonding 
chemical products cCo., inc. 


Shelton ¢ Connecticut 
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MENT 
TEMPER. 


Ir ak e a up air unit sS from DeVilbiss provide effective air balance 


in your plant. They replace tempered air exhausted from spray booths, ovens, parts washers, dust collectors, 
plating and welding areas. You have better ventilation, less heat load on your central heating system. Exhaust 
systems work better. A package unit is your answer for volumes up to 40,000 CFM. For larger needs we 


can custom-design a system to meet your climate and plant conditions. 
FOR TOTAL SERVICE, CALL 


Talk to DeVilbiss about all your DeViLBiss 
plant air-replacement requirements 


THE DeVILBISS COMPANY, Toledo 1, Ohio. Also Barrie, Ontario; London, England; Sao Paulo, Brazil. Branch offices in principal cities. 
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ISOBRITE 


354 Zinc Piating Brightener 


Gives you a mirror-bright finish like this 
in Rack or Barrel Operations! 


Unretouched photograph illustrates !sobrite 354's ability to give a sparkling finish 


to deep recesses and unusual shapes as well as flat surfaces. 


Why does Isobrite 354 give you the most for your money? 
Let’s see: 


VERSATILITY—Isobrite 354 works at top efficiency over the 
lowest to highest current density ranges, giving you an extra 
bright finish in either rack or barrel operations. 


ECONOMY—Y ou get from 85,000 to 125,000 ampere/hours per 
gallon brightening life from Isobrite 354, depending on the 
degree of brightness you require. (And, if you’re after a 
permanent full bright effect, use Iridite as a final finish- 
ing process.) 


THROWING POWER—It’s the ability to get into recesses—deep, 
narrow recesses—as well as giving a high luster on flat, easily 
accessible surfaces — that makes Isobrite 354 the right 
brightener for you. Flat, convex, concave surfaces—turns, 
twists or loops — Isobrite 354 covers any surface. 


STABILITY—Isobrite 354 has exceptional high temperature 
stability . . . and it bounces right back to full effectiveness 
even after long, weekend shutdowns. 


Call your Allied Field Engineer for complete information on 
Isobrite 354 or other Isobrite brighteners for zinc, cadmium 


and copper. He’s listed in the Yellow Pages under ‘Plating 
Supplies’. Or, write direct for technical data. On the West 
Coast, write or call the L. H. Butcher Co., licensee, 


New Isobrite Pak with Flex-Spout 
gives pouring, storing and handling ease 


Unscrew the cap» and pop out 
the spout for non-drip pouring 
and accurate measuring. Pop the 
spout back in for safe, conve- 
nient handling. Spout, polyethyl- 
ene container all packaged in a 
square, lightweight cardboard 
container to make storing and 
inventory easy. 


FREE BOOKLET—‘Practical Cyanide Zinc Plating”. Gives practical in- 
formation for purchasers and users of zinc plating processes. Tells how 
to produce quality work efficiently and economically. Direct requests 
to Department 2 of address below. 


Allied Research Products, Inc. 


4004-06 EAST MONUMENT STREET @ 


BALTIMORE 5, MARYLAND 


Affiliated operations in principal countries 
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Simmons Plating 
puts “more drive” 
into crankshafts with 
Mutual Chromic Acid 


Simmons Plating Works, Atlanta, Ga., adds 
years of service to crankshafts for rebuilt 
engines by hard chrome plating with Mutual® 
Chromic Acid. Famed throughout the South- 
east as “Mr. Chrome,” Simmons attributes 
its success to high standards, skilland Mutual 
Chromic Acid. 


Mutual Chromic Acid is always 99.75% pure 
—or better. Its consistently low sulfate con- 
tent helps Simmons control the acid-sulfate 
ratio of their plating bath. This safeguards 
against plating difficulties—and expensive 
rejects! 


To learn more about the Mutual line of chro- 
mium chemicals, write for your free copy of 
Solvay’s 80-page Technical Bulletin, ‘“Chro- 
mium Chemicals.” Our Technical Service| 
staff will gladly answer your questions. State 
whether you would like to have a representa- 
tive call. 


SOLVAY® & MUTUAL PRODUCTS FOR PLATERS 


Chromic Acid ¢ Caustic Soda * Hydrogen Peroxide * Methylene 
Chioride * Sodium Chromate * Sodium Bichromate 


SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N.Y. 
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ALLIED RESEARCH 
COMPACT RECTIFIERS 
3000 amperes—12 volts each 
Size: 34” x 34" x 46" 

Total height: 114” 

Available with conventional or 
automatic controls 


FOR SALE: 


Full performance in a compact size rectifier 


1000, 3000, 12,000, 20,000—whatever the amper- 
age you need, you save valuable floor space and 
money by using Allied’s Compact Silicon Recti- 
fiers. 


What’s missing from Allied’s Compacts? Nothing 
but expensive hot air. What’s in it for you? 
Extra diodes, plenty of copper and big, rugged 
transformers to give full-size performance . . . all 
in a smaller cabinet to save you money. 


But, this isn’t the full value story. We know that 
when a rectifier stops, so do your profits. So, 


we’ve also included a new, efficient cooling system 
and exclusive protective devices to cut downtime 
and increase rectifier life. 


You can build your own capacity with Allied 
Compacts. Use any combination of 1000 to 3000 
ampere building block units side by side or 
stacked up to meet present or future needs. 


Get full details on Allied Compact Rectifiers from 
your Allied representative today. He’s listed in 
the Yellow Pages under “Plating Supplies”. Or, 
write direct. 


Allied Research Products, Inc. 


4004-06 EAST MONUMENT STREET © BALTIMORE 5, MARYLAND 


Affiliated operations in principal countries 
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specially designed for barrel tumbling, de-burring, and finishing! 


Crown Tumbling Pebs are specially designed 
for barrel tumbling, de-burring, and finishing. 
They are manufactured of a tough, white cer- 
amic, uniform in size and shape, and available 
in a variety of sizes. Crown Pebs have many 
advantages in tumbling operations and are 
widely used for de-burring and similar tumbling 
processes in many types of barrel tumbling 
equipment. 


Eliminates lodging in holes ... Crown Pebs 
eliminate the “lodgement” hazard of random 
shaped chips. Just select the proper size, and 
the uniform size and shape of the Crown Pebs 
eliminates lodging in holes, recesses, and slots 


PRATT BOULEVARD 


in the work — and eliminates the extra opera- 
tion needed to remove the lodged chips. 


Longer life.“ The tough wear resistant cer- 
amics in Crown Pebs give a service life several 
times longer than either natural stones or the 
aluminum oxide type of tumbling chips. 


Crown Tumbling Pebs do not cut as rapidly as 
random shaped natural stones and aluminum 
oxide chips, but the uniform results and their 
much longer life make them very valuable in 
many tumbling and de-burring operations. 


Samples sent on request. 


ELK GROVE VILLAGE ILLINOIS 
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CORPORATION 


Jormerly 
Dura-Brite Chemical Products, Inc. 


Presents: C-12 ACTIVATOR 


Activates Steel, Zinc Base Diecast, Copper, Brass, Bronze and Aluminum 


on 


NICKEL 


V Activates Without Current 
Vv Without Blistering 
Non-Fuming 


ALL WAYS BETTER... @ Alkaline Deruster e Dissolves Oxide Formed on any 
Base or Plated Metal e Eliminates Handling Strong 
Acids e Eliminates Heating Problems 


Manufacturers of Metal Activators, Nickelad and Water Shedding Compounds* 


PUMA CORPORATION 
P. O. Box 82 = 


Company 


Farmingdale, 
Long Island, N.Y. 


Address 


City 
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Welch-Chicago 


Tree coating by Cosden Paint Co., Beverly, N. J. 


Aluminum trees are colorful with BUTON’ Resins! 


New BUTON resins from Enjay form the tough, 
durable coating that helps keep aluminum Christ- 
mas trees shining brightly. BUTON resins provide 
coatings with excellent adhesion to aluminum at low 
costs. Their ability to cure at high temperatures 
as well as with conventional baking permits high- 
speed production-line coating. 

BUTON also adds extra sales appeal to many of 
the products that go underneath the Christmas tree. 
Users of appliance and automotive primers, con- 


tainer coatings, metal strip coatings, furniture lac- 
quers and other surface coatings have much to gain 
from a closer acquaintance with BUTON resins. 
This versatile new resin series offers such impor- 
tant advantages as high gloss, rapid cure, chemical 
resistance and excellent adhesion, not only on alu- 
minum, but also on an unusually wide variety of 
other substrates. 

For application information, write to Enjay, 15 
West 51st Street, New York 19, N. Y. 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 


14 
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Stevens 
leadership in 
metal finishing 


is based on 


For more than 30 years, Stevens has designed 
and built electroplating and processing 
equipment for industry around the world. 


Frederic B. Stevens, Inc., has established 
an unchallenged lead in the design and con- 
struction of equipment for the metal plating 
and processing industry on a _ world-wide 
basis. Much of the present high-production 
efficiency of this industry is a result of 
Stevens engineering and research efforts. 


Stevens offers a complete line of automatic 
metal finishing equipment designed to handle 
parts of all sizes . . . from tiniest electronic 
components to huge automotive stampings. 
Special equipment can also be engineered to 
meet individual requirements. 


Stevens engineers have designed and built 
complete plating installations for numerous 
firms and have advised management on best 
methods and processes for maximum effi- 
ciency. This same complete Custom Design 
Service from Stevens is readily available to 
give you best results at the lowest cost. 


Requests for additional information regard- 
ing machines or processes are welcomed. 


Stevens designs and builds superior equipment 
for the following metal finishing processes: 
Electroplating Pickling 
Dichromate Treating Phosphating 
Washing 
* Stripping * Other Immersion 
Cleaning Processing 


frederic b. STEVENS. inc. 


Bulfalo : Chicago - Detroit - Cleveland - Dayton - Wallingford (Conn.) - 
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CITRIC ACID... Non-toxic, 
mild, yet chemically active 
against scale and tarnish. 
Used extensively in the 
formulation of general 
metal cleaners and pol- 
ishes, particularly house- 
hold products. 


SODIUM CITRATE ...A pre- 
ferred ingredient in electro- 
less nickel baths, resulting 
in a brighter plate. Also 
finds wide use in electro- 
plating processes. 


AMMONIUM CITRATE... 
Especially useful for the re- 
moval of rust in near neutral 
solutions. Extremely mild 
and safe to handle. 


16 


DEPENDABLE PFIZER CHEMICALS 


GLUCONIC ACID...An ex- 
cellent sequesterant in alka- 
line derusting solutions; 
provides rust-free, clean 
surface ready for further 
treatment. Also highly ef- 
fective in aluminum etch- 
ing and paint stripping 
compounds. 

OXALIC ACID...The most 
effective chemical for use in 
automobile radiator clean- 
ers. Also finds wide use in 
electropolishing and as an 
ingredient in general metal 
cleaners. 

FERRIC AMMONIUM OXA- 
LATE...Used extensively 
in the production of light- 
fast gold-colored aluminum. 


TARTARIC ACID...Excellent 
complexing agent for cop- 
per in electroplating. 
TARTAR EMETIC...Used in 
electrolytic baths for depo- 
sition of silver and anti- 
mony alloys on brass, copper 
and steel surfaces. 
ROCHELLE SALT...In- 
creases efficiency and yields 
finer-grain deposit in alka- 
line copperplating. 

CREAM OF TARTAR...An 
excellent additive for brass 
and aluminum cleaning 
compounds. Its crystalline 
structure acts as an effec- 
tive abrasive in paste pol- 
ishes. Chemically active 
against tarnish. 


For further details write to Chas. 
Pfizer & Co., inc., Chemical Division, 
Brooklyn 6, New York. 


Science for the world’s well-being® 


CHEMICAL 
DIVISION 
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BRIGHT, HARD, SMOOTH FINISHES 
on rough, dull, unbuffed surfaces 


Levelmax — the bright nickel process — 
reduces or eliminates surface buffing and 
polishing, simplifies chrome plating, makes 
possible bright plating of hard-to-buff areas. You 
get bright, smooth nickel coatings on poorly 
polished steel, unbuffed stampings and castings 
and dull copper plate. Levelmax is simple 

_ to control, has high tolerance to organic and 

- metallic contamination, can be used under 
standard plating conditions. Levelling action is 
excellent. Levelmax bright nickel takes 
chrome easily. The Levelmax process is the most 
versatile of the nickel processes for varied 
product shapes, base metals and applications. 


For complete working details, write on your 
company letterhead for Bulletin 191, Levelmax 
operating manual. Write Federated Metals 

Division, American Smelting and Refining Company, 
120 Broadway, New York 5, N. Y., or call 

your nearest Federated sales office. 
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Filtration equipment — but 


package. INDUST 


and manufacture of INDUSTRIAL's 


you realize that INDUSTRIAL also eneuonegures a. 
superior family of aids under the trade name of FILTERBESTOS?™ - 


Over a third of at pane of carefully catalogued experience is crammed in pa 


AL produces over a dozen grades of only the highest quality filter 


aids, each tailored for a specific family of uses. Yet, because of high wen 


efficiency and product quality — 


— FILTERBESTOS is actually LESS expensive to use. 
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FILTERBESTOS 
- 
INDUSTRIAL FILTER & PUMP MFC CO. 
Ogden Ave., Cicero 5O, Illinois 
PRESSURE ION EXCHANGERS CORROSION TEST CABINETS PUMPS # WATER & WASTE-TREATING EQUIPMENT 
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MULTIPLE 
PROCESS PLATER 


Fully automatic plating at its best . . . efficient, 
convenient, profitable! 


A single Select-O-Matic plater carries any 

variety of work pieces completely through 2, 
_ 3, or any other number of process cycles 
‘aed simultaneously. 


The operator, at the loading station, simply 
sets a dial on each carrier to select the process 
cycle for individual racks. The rest is entirely 
automatic while the racks travel from start 
to unloading. 


With a Select-O-Matic, different machines for 
each cycle are unnecessary. Saving in equip- 
ment is tremendous. Maintenance is cut to a 
fraction. All the floor space saved can be put 
to more productive use. 


No matter what your type of operation, Select- 
O-Matic is easily adaptable—at a surprisingly 
low investment. Get all the facts without 
obligation. Mail the coupon NOW! 


ATTACH TO COMPANY LETTERHEAD 


Let us have information on the fully automatic Select-0-Matic. 


LASALCO, INC. 


HOME OFFICE: 2820 LaSalle St. © St. Lovis 4, Mo. © PRospect 1-2990 
IN TEXAS: 2805 Alien St. © Dallas,Texas © Riverside 7-8093 
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Singleton (Stevens-type) Automatic Cylinder Price List 


MODEL “C” 
Model Type 
SSAC Steel Plastisol Coated $125.00 


SSAC H-T Polypropylene or H-T Plexiglas ¥2” Panels $225.00 
SSAC H-T Polypropylene or H-T Plexiglas ¥%” Panels $195.00 
SSAC H-T Polypropylene or H-T Plexiglas Y%” Panels $170.00 


SSAC H-T Tempron %” Panels $275.00 
SSAC H-T Tempron %” Panels $250.00 
: SSAC Danglers (2 req.) $ 4.25 
MODEL 
SSAE Stee! Plastisol Coated $195.00 


SSAE H-T Polypropylene or H-T Plexiglas Y2" Panels $285.00 
SSAE H-T Polypropylene or H-T Plexiglas ¥%” Panels $250.00 
SSAE H-T Polypropylene or H-T Plexiglas Y%” Panels $225.00 


SSAE H-T Tempron ¥” Panels $375.00 
SSAE H-T Tempron %” Panels $325.00 
SSAE Danglers (3 req.) $ 4.50 


Standard 3/32” perforations or larger. Smaller perforations optional at 
slight extra cost. Yoke assemblies with dangler “guides” included. Dang- 
lers optional at list. Prices F.0.B. Cleveland, Ohio. Terms: Net 30 days. 
Prices subject to change without notice. 


_ Heavier Duty... Lower Prices... 


Boost Production and Quality from Your (Stevens) Automatics 


at Big Savings - - with Singleton Oblique Cylinders 


Singleton 
“Automatic” 
Oblique Cylinders 


@ SAVE MONEY — Heavy-duty 42” thick panels at price of 
conventional %” units. ¥%” and 4%” panels at lower 
prices (see below). 


4 SUPER SERVICE — Hi-performance synthetics, special 
Singleton Heat-Treated.* 30% stronger, more durable. 
10°F. higher temperatures. *H-T Plexiglas, H-T Polypro- 
pylene, H-T Tempron. 


4 BUILT TO LAST — All-Welded, permanent, crack-proof 
seams. 


_ @ HEAVY-DUTY REINFORCING “COLLAR” — Welded around 
. top rim. Prevents hi-heat distortion. Absorbs bumps. 


4@ BETTER TUMBLING — Hexagon shape superior to round 
for effective agitating. Faster, better plating. 


4 CONTINUOUS YOKE — Increases structural strength, re- 
inforces sides and bottom. 


4 PROTECTED DANGLERS — Cables secured to side edge 
of yoke arms by plastisol coated “guides”, enter cylin- 
der at side near bottom. Not exposed to operation haz- 
ards as on conventional units. 


4 FASTER DRAINAGE, DRYING — Capillary action, vertical 
drain slots speed drainage, prevent drag-out. Better dry- 
ing within cycled time. 


A full 30% greater value in performance and service! More advantages 
than any other cylinder of its type. Yet, thanks to design and manufac- 
turing advances, it costs you less. Get the facts on this, and other Single- 
ton Replacement Cylinders made of the toughest ‘‘synthetics” to fit all 
makes, types, sizes, ages of superstructures. Singleton Cylinder-Super- 
structure Units to fit existing installations — any make, type, size, age. 
Singleton “Cogged-V-Belt” Drive (or gear) Plating Barrels, and Tanks — 
single or multi-station, allied equipment and accessories; Corrosion Test 
Cabinets. Available exclusively through Singleton distributors. Send for 
data, prices, and name of nearby Singleton distributor. 


Singleton 


Please contact The Singleton Co., 11720 Berea Rd., Cleveland 11, Ohio. 
Telephone: Clearwater 1-5580. 
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Misses \~ Missiles 


Heatbath has a complete line of tested and proven chemical finishing products for all 
ferrous and non-ferrous metals. This line includes materials for cleaning, etching, 
deoxidizing, deburring, polishing, bright dipping, chromating, conversion coatings and 
surface protection. We'll be glad to process samples of your products or, if you prefer, 


send now for further information. Our technical engineers are at your service. 


| HEATBATH CORPORATION 
SPRINGFIELD 1, MASS. or 701 North Sangamon St., Chicago 22, Ill. 
39 Years of Service to the Heat Treating and Metal Finishing Industry 
® 
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996 DE BULLION ST., MONTREAL, CANADA 


Leading Canadian M f 
conten LINE fan Manutacturer & Distributor Since 1936 


NEW HOLLAND MACHINE (CO. — Centrifugal Dryers 
DANIELS PLATING BARRELS INC. — Plating Equipment 
MEAKER CORP. 


FOR THE FINISHING TOUCH! 
LEA PRODUCTS COMPANY 


Tel: UN 6-5418-9 


OF PLATING AND POLISHING EQUIPMENT & SUPPLIES 


DISTRIBUTOR FOR 
BELKE MANUFACTURING CO. — Plating Equipment 


° BARKER BROS. INC. — Buffs 

Ls © BACON FELT CO. — Felt Products 

— Rectifiers, Filters, Ete. « SEL-REX-CORP. — Rectifiers, Filters, Etc 

FEDERATED METALS OF CANADA, LTD. — Zinc & Cadmium Brighteners is 
“BRIGHTBOY PRODUCTS” — Rubber Bonded Polishing Wheels 


COMPLETE LINE OF PLATING AND POLISHING EQUIPMENT & SUPPLIES 


ABRASIVE BELTS - ANODE BAGS - ANODES + ABRASIVE GRAINS - ANODE BASKETS - 


BARREL FINISHING SUPPLIES - BACKSTAND IDLERS + BARREL FINISHING EQUIPMENT - 
BASKETS, DIPPING AND HANDLING - BUFFS + BARRELS, PLATING - BRUSHES, TAMPICO 

BRUSHES, WIRE COMPOSITIONS, LIQUID + COMMON CHEMICALS CLEANERS, ALKALINE 

C AND EMULSION + TESTING EQUIPMENT, LABORATORY + CARBOY ROCKERS + CEMENT POL- 

EPC — AND MO ISHING + ABRASIVE BLASTING EQUIPMENT + COILS AND PLATES - COMPOSITIONS, BUFF- 
L you TIM of ING AND POLISHING + CROCKS AND DRUMS + ELECTRIC IMMERSION DEGREASERS - DIP 
witt SA es a fine Breer TANKS AND MACHINES + ELECTROPLATING AND ANODIZING EQUIPMENT - LACQUERS - 
co, manufacturer and as RUST PREVENTIVES » FELT POLISHING WHEELS POLISHING MACHINES, AUTOMATIC 

PRODUCTS Steel, raking compel’ FILTERING EQUIPMENT LACQUERS AND ENAMELS - GLOVES, RUBBER AND CLOTH - 
reaseless, specialize 8 Siqusual’’ 1° SCRATCH BRUSHES + RACK COATING MATERIALS + RECTIFIERS + SALT SPRAY TESTING 
Rompounds. We aving and for EQUIPMENT + TAPE + MASKING STRIPPERS - CONVERSION COATINGS « PERIODIC REVERSE 
tiquid for SP EQUIPMENT » SAWDUST AND MAIZE ULTRASONIC EQUIPMENT - TEMPERATURE REGULA- 


TORS AND INDICATORS - WHEELS, POLISHING 


* ANOTHER FIRST FROM IMPERIAL! 
g FEATURES 
. 1. Open yoke hangers allow quick belt N FW Pl AT| N ( BAR FE LS 
replacement without disassembling 


WITH 7 ADVANCED DESIGN FEATURES 


frame. Uses standard cog-be't. 
2. Low profile for easier handling. 


3. Self leveling horn bracket assures 
positive four point horn contact. 


4. Cogged pulley drive eliminates belt 
slippage. 


5. Plastisol coated hanger frames — 
impervious to chemicals. Other ex- 
posed metal coated with chemically 
resistant paint. 


6. One piece cylinder shell formed of 
chemically inert polypropylene—rein- 
forced with internal tumbling ribs. 


7. Titanium door clamps—impervious 
to chemicals. 


imperial’s new horizontal plating bar- 
rels incorporate all advanced design 


features that speed production and 
minimize down time in plating opera- 
tions. They adapt to all types of exist- 
ing plating tanks. 


Gear driv its also available. Write for details. 
IMPERIAL 


INDUSTRIES 36000 street ill Wayne, Michigan 
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NUODEX introduces 


a series of new high-performance plating baths 
to complement NUODEX certified plating chemicals. 


Two years ago, Nuodex led the industry in bring- 
ing you the many advantages of certified metal 
purity and quality in nickel plating chemicals. 

Now, with the introduction of high-performance 
plating baths and brighteners, Nuodex offers you 


improved control in your plating operations. Each 
of these four new baths has been specifically 
developed to overcome and eliminate the more 
troublesome problems and headaches of nickel and 
copper production plating. 


A new bright nickel process 
with high leveling properties, 
high throwing power, ease of 


A bright barrel process, it may 
be used in hot barrel solutions 
or in room temperature baths 


Specifically designed to elimi- 
nate stress problems in nickel 
deposits, it acts as a modifier 


with equal effectiveness. Sim- 
ple to maintain and control, it 
produces highly uniform, 
bright deposits. 


control, excellent ductility. 
May be used with agitated or 
still bath processes. 


to reduce high tensile stress 
to zero or convert it to com- 
pressive stress. Produces ex- 
tremely ductile plate. 


Distributors in principal cities in the U.S. 


SPECIAL PURPOSE CHEMICALS 
NUODEX 
ELIZABETH. NEW JERSEY 


HEYDEN NEWPORT CHEMICAL CORPORATIO 
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ih This acid copper process has ; 
high throwing power, elimi- 
nates rough grainy deposits 
a and “treeing” while promoting 
7 smooth, hard deposits of high 
. ductility at rapid speeds. 


2 OPERATIONS SAVED. 

On base of small waffle iron, 1 cut- 
down operation, and 1 hand coloring 
operation have been eliminated 
through the use of Superlume. 


1 OPERATION SAVED. 
On base of large waffle iron, 1 coloring 
operation is no longer necessary. 


SEVEN 
FEWER 
FINISHING . 


3 OPERATIONS SAVED. 
On round toaster shell, 1 cut-down 
operation and 2 coloring operations 
have been eliminated. 


1 OPERATION SAVED. 
On the steam iron shoe, 1 hand color- 
ing operation has been eliminated. 
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- yet SUP ERLUME vastly improves all 5 of 
these Son Chief products 
...and at no extra cost. 


Son Chief Electrics, Inc., appliance makers, sought 
a thicker, brighter plate, more rapidly applied. They 


says NICHOLAS J. LAZZARO, JR. found it in Superlume—along with major reductions 
_ Asst. Plant Superintendent — in finishing operations, plus what Nick Lazzaro calls 
in Charge of Finishing, “Tremendous improvement in our products’ appear- 
Son Chief Electrics, Inc., ance... a real breakthrough in quality.” 
_ Winstead, Connecticut Actually, Son Chief is plating twice as thick in the 
same time as before (using 60 amps per sq. ft. instead 
of 30). 


They’re plating flat pieces now and forming after 
plating ...a big production advantage unique with 
highly ductile Superlume. 


Superlume bath is easier to maintain. Son Chief's 
normal operating schedule is 5 days, 16 hours a day. 
But for two months every year, they work on a 
24-hour/5-day basis. Average pieces per hour through 
trouble-free Superlume: 336, with a low of 226, a 
high of 904. Son Chief plates 30 different parts rang- 
ing from 1 to 20 inches long. Superlume bath in use: 
3100 gallons. 


Good-sized operation ... healthy benefits... 
no added production costs. For full facts on 
Superlume as applied to your operation, con- 
tact H-VW-M. Chances are you, too, will be 
better off with this better bright nickel bath. 


H-VW-M 


Progress in metalfinishing 
through advanced processes * equipment 


HIGHER QUALITY FINISH. 

On square toaster shell, same finish- 
ing operations are required with 
Superlume, but appearance of product 
is tremendously improved. On all 5 
products, in fact, Superlume has 


Hanson-Van Winkle-Munning Company, Matawan, New Jersey 
’ Ree Offices in Principal Cities 


crease tn cost. Alert Supply Company is H-VW-M in the West « Los Angeles * San Francisco 
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EXCLUSIVE 


OVAL-SHAPED 
BARREL 


” 


Stutz, the leader in Barrel Plating Equipment, presents an 
entirely new Oval-Shaped Barrel for use on Tub Type 


automatic barrel plating machines. 


The Stutz Barrel, constructed of virtually indestructible 
Polypropylene, or Linear Polyethylene material, has a 


unique Oval-Shaped Top and a Convex Bottom. This design produces more conve- 
nient loading and unloading, greater load capacities and resulting increased produc- 
tion. The special design reduces dragout to a minimum as compared to previous 


obsolete designs. 


Every user of this new barrel will vouch for the advantages received from this unique 


Oval-Shaped design. 


Company 
4430 West Carroll Ave. Chicago 24, IIl. 


Serving Industry 


Over 


2i” 


PORTABLE 


Plating Barrel 
with 
CONE BUTTON 
CONTACTS 


Offered for the first time, a Portable Plat- 
ing Barrel with Cone Button Contacts. 
This type contact produces a perfect plat- 
ing job on small delicate parts without 
distorting the parts. Barrel is of loose rib _ 
and panel design for easy replacement of 
parts, when necessary. 


Units available in high temperature _ 
Plexiglas in either 6” x 12” LD. or 8” x 
18” LD. sizes. Also special sizes upon re- 
quest. Standard perforations are 3/32”, 
smaller or larger openings are available. 


Write for Catalog and Prices 


40 Years 


a 
a 
hd ‘ 
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The Interlox line was developed to give you a better, lower cost, 
easily controlled phosphate coating. Its exceptional cleaning 
ability combined with a radically different type of accelerator 
produces an even, fine grained, dense coating which locks your 
organic finish to the metal. 


Interlox eliminates streaks, stains, powdery deposits, and flash 
rusting, giving you the ultimate in appearance, adhesion and 
resistance to humidity and salt-spray. 


Additional cleaning power is easily obtained, when desired, by 
the addition of a low-cost detergent only, thus avoiding the 
danger of over-phosphatizing and the costly practice of adding 
complete phosphatizing compound when only cleaner is required. 


There is an Interlox product developed to meet your particular 
need whether spray or immersion type, single or multiple stage. 
Interlox baths are unusually long lived and require less 
additions and control. 


Licensed Manufacturers 
Alert Supply Co. Los Angeles, California 
Armalite Company, Ltd. Toronto, Canada 


9310 ROSELAWN ¢ DETRCIT 4, MICHIGAN 


CHEMICAL PRODUCTS DIVISION @ CHEMETRON CORPURATION 
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Now 


... you can deposit a level 


coat of copper on metal parts 


New process lowers finishing costs . . . 


improves appearance . . . provides an excellent 


undercoating for nickel and chromium. 


1. Photomicrograph shows 0.001-inch copper plating 
on polished steel of 24 RMS. Conventional copper plat- 
ing (above) shows uneven surface using direct current. 


2. Du Pont’s swiheliatliine process with interrupted cur- 
rent shows amorphous structure and relatively level 
surface . . . satisfactory where maximum leveling is 
not required. 


3. Same process with current reversal gives laminar 
structure, extremely level surface. Current reversal is 
employed where maximum leveling of surface is desired. 


A combination of chemical additives and 
current variations form the basis of this new 
leveled copper plating method. Included are 
a high-efficiency cyanide copper bath and spe- 
cial Du Pont addition agents: Elchem 1396 
and 1442M. The process can be easily and inex- 
pensively adapted to most plating operations. 


You'll avoid trouble and save time 
with new Du Pont double salts— 


Sodium-Copper Cyanide and 
Potassium-Copper Cyanide 


NEW DIRECT METHOD 
1 You weigh required 

* amount of Du Pont 
double salt instead of po- 
tassium or sodium cya- 
nide and copper cyanide. 


You dissolve double 

* salt in water or plat- 

ing solution. You elimi- 

nate steps of dissolving 
separate chemicals. 


You add double salt 

directly to plating 
tank with no filtering nec- 
essary. Active ingredients 
are in proportions usually 
required. You save time, 
reduce handling, avoid 
waste and mixing errors. 


The balanced composition of Du Pont double 
salts simplifies calculations required in making up 
new baths or replenishments. (1 0z. potassium-copper 
cyanide double salt equals 0.26 oz. copper, or 0.37 oz. 
copper cyanide; | oz. sodium-copper cyanide double 
salt equals 0.29 oz. copper or 0.41 oz. copper cyanide.) 
Both Du Pont double salts are packed in handy, mois- 
ture-resistant 100-Ib. net fiber containers. 


DISTRICT OFFICES 


. 45 Fourth Ave., Waltham 54, Mass. 


Cleveland 20, Ohio............ 11900 Shaker Blvd. New York 350 Fifth Avenue 

Charlotte 427 W. Fourth St. Dallas 21, Texas............ 8510 Ambassador Row Phila., Pa... . .308 E. Lancaster Ave., Wynnewood, Pa. 

Chicago 46, lil... ..7250 N. Cicero Ave., Lincolnwood Detroit 35, Mich.......... 13000 W. Seven Mile Rd. San Francisco 24, Calif........ 1485 Bayshore Bivd. 

Cincinnati 2, Ohio.............. 2412 Carew Tower _— Los Angeles, Calif.. .. ..P.0. Box 70, Ei Monte, Calif. Export Division........... Wilmington 98, Delaware 
Du Pont de Nemours international S.A............. Geneva, Switzerland 
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Two convenient forms 
of sodium cyanide 97% 


ALL-PURPOSE 
CYANOBRIK* 


—handy, pillow-shaped bri- 
quettes of 97% minimum 
sodiumcyanide forallappli- 
cations: plating, case hard- 
ening and chemical manu- 
facture. Cuts inventory and 
purchasing problems. Made 
by a new Du Pont process, 
the briquettes are lower in 
moisture content and are more moisture-resistant than before. 


CYANOGRAN® M 


—granular, easily dissolved 
form of 97% minimum 
sodium cyanide. Ideal for 
dry compounding where 
uniformity of size is de- 
sired. ““Cyanogran”’ M will 
pass through a 10 mesh 
screen; is retained on a 50 
mesh screen. Absence of 
fines and dusting makes it 
easy to handle, It sells at 
the same low price as All-Purpose ‘‘Cyanobrik”’. 


Du Pont sodium cyanides are highly suitable for 
cyanide electroplating solutions, including copper, 
brass, zinc and cadmium normally using sodium cy- 
anide. Negligible sulfide content makes them espe- 
cially attractive for use in sulfide-sensitive, bright cop- 
per baths. Specifications: 


(NaCN-97% min. ; NaCl-0.2% max. ; Sulfides as S-0.0005% max.) 


POTASSIUM CYANIDE 


The extremely low sulfide content and high assay of 
Du Pont potassium cyanide make it ideal for all plat- 
ing solutions in which potassium cyanide is specified. 
It is particularly suitable for use in modern bright 
cyanide copper, gold and silver plating baths. Specifi- 
cations: 


(KCN-98% min.; KCI-0.5% max.; Sulfides as S-0.0003% max.) 


New modern plant 
assures reliable domestic 
source of supply 


Centrally located in Memphis, Tenn., Du Pont’s new 
chemical plant (above) is producing the high-quality 
sodium and potassium cyanides mentioned at left. 
This new source of supply means that you can depend 
on Du Pont to meet your needs quickly . . . at all times. 


Technical service for you 


Du Pont’s nationwide staff of technical field men is 
ready to assist you whenever you ask for help. They're 
backed by a 2-million-dollar Sales Technical Labora- 
tory in Wilmington, Delaware. All lab facilities are at 
your disposal. For more information on Du Pont elec- 
troplating chemicals and timesaving processes, call 
your nearest Du Pont representative (see below). 


E. 1. DU PONT DE NEMOURS & CO. (INC.) 
ELECTROCHEMICALS DEPT., 

SODIUM PRODUCTS DIVISION 
WILMINGTON 98, DELAWARE 


BETTER THINGS FOR BETTER LIVING 
.. THROUGH CHEMISTRY 


REG. U.S. PAT. OFF. 
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CLEPO 
PRESCRIPTIONS: 
BY THE 
BARREL 


Gumm’s twenty-eighth year of research and service is, as always, devoted 
to the single job of developing and improving CLEPO Products supplied 
to the Metal Finishing Industry. It is not surprising that we are con- 
tinuously called upon, as specialists, to ‘prescribe’ for barrel finishing 
operations. 


The resources represented by this entirely specialized experience are in 

two major categories: compound, and media for barrel finishing. This x 
sound marriage of products undoubtedly accounts for our constant ac- 

tivity in prescribing ‘by the barrel’. 


Gumm’s barrel tumbling pilot plant, research and development laboratory, 
testing and semi-production laboratory, are always available to you. If 
you want the advantages of the specialist’s ‘prescription’, write or call 


Tipp 
Up, 


FREDERICK GUMM CHEMICAL COMPANY, INC. 


538 FOREST STREET, KEARNY, NEW JERSEY 


PROGRESS THROUGH py, 
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Eaton Manufacturing Company, Cleveland, Ohio 


FILTER & PUMP 


“SARAN LINED PIPE 


installs 3 times faster than other pipe we've used!” 


The Saran Lined Pipe above hascarried more than 40,000,000 
gallons of acid plating solutions at temperatures up to 
160° F. In its 18 months of use, there’s not been a single 
failure in the 1100 feet of Saran Lined Pipe at Eaton 
Manufacturing Company’s Cleveland plant. 

“In changing piping systems, our own maintenance men 
can put in Saran Lined Pipe with no downtime on our plat- 
ing machines,” says Mr. Harry Simpson, Maintenance 
Superintendent. ‘In fact, Saran Lined Pipe is so easy to 
cut and fit that we can’t begin to estimate the total savings 
it’s given us in time and labor, compared to other kinds of 
piping. We don’t spend time waiting for a supplier to 
specially cut and rubber-line the pipe to fit our lines. We 
can put in Saran Lined Pipe three times faster than other 


THE DOW CHEMICAL COMPANY 
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piping—and indications are it will last substantially longer. 

“In our experience, Saran Lined Pipe stands up extremely 
well under the hot muriatic and sulphuric acids we use 
and it has the strength and over-all economy we want.” 

For chemical processing plants, plating operations, and 
anywhere corrosive or reactive chemicals must be trans- 
ferred, Saran Lined Pipe will give you one of the best and 
most durable piping systems obtainable. Saran Lined Pipe, 
fittings, valves and pumps are available for systems oper- 
ating from vacuum to 300 psi, from below zero to 200° F. 
They can be cut, fitted and modified easily in the field with 
a minimum of special equipment. For more information, 
write Saran Lined Pipe Company, 2415 Burdette Avenue, 
Ferndale, Michigan, Dept. 1568CF 12. 


Midland, Michigan 
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SODIUM CYANIDE 
EGG FLAKE 
GRANULAR POWDER 


POTASSIUM CYANIDE 
EGG POWDER 


COPPER CYANIDE 
ZINC CYANIDE 


TRICHLOROETHYLENE 


AVAILABLE IN 
TANK CARS—TANK TRUCKS 
DRUMS 


NEUTRAL M.D. GRADE 
ALKALINE M.D. GRADE 
EXTRACTION GRADE 


TRISEC SOLVENT 
TRISEC DRYING PROCESS 


for rapid stain-free metal drying 


Manufactured by 


IMPERIAL CHEMICAL INDUSTRIES, LTD. 


Specify ICI for highest quality and uniformity. 
Available locally, Contact us or our nearest 
distributor. 


CHEMICAL MANUFACTURING CO., INC. 
444 Madison Ave., New York 22, N.Y. 


714 West Olympic Bivd. 114 Sansome St. 
Los Angeles 15, Calif. San Francisco 4, Calif. 


Low Prices 


POWER SUPPLIES 


DRESSER ELECTRIC ANNOUNCES 


New, Low Prices 
ON ALL STANDARD TYPE LS 
SILICON DC POWER SUPPLIES 


Single Phase Bench Models: 

120 Volt, 60 Cycle, AC Input 

25, 50, and 100 Amp 

6, 12, 18, and 24 Volt DC Output 


Three-Phase Floor Mounted Models: 
230 or 460 Volt, 60 Cycle, AC Input 
100, 200, and 300 Amp 
6, 12, 18, and 24 Volt DC Output 


All standard units incorporate the very latest 
in Silicon Diode design. Deliver full rated cur- 
rent at rated voltage . . . day in and day out. 
Continuous manual, integral regulation — full 
overload protection — low ripple. 


Remote control available. 


For new, low prices and complete information, 
write today for Dresser catalog LS. For units 
500 Amps and up, ask for Dresser catalog HS. 
Enjoy DC Power Efficiency NOW! 
Specify DRESSER 
(Distributors: Several profitable areas available) 


DRESSER ELECTRIC CO. 


2705 WIGHT STREET DETROIT 7, MICHIGAN 
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Now... pure copper anodes available 
in the lowest price range! Developed 
solely for the plating trade, Electra- 
nodes are produced from full 1” thick 


electro-deposited copper. 


QUICK FACTS 


Economical—in the lowest price range of any 
copper anodes of similar thickness. 


Highest Commercial Purity—made from vir- 
gin metal of 99.925°> minimum purity. 


Ample Thickness—to drill and tap holes for 
insertion of suspension hooks. 


Oxygen-Free—suitable for both acid and 
cyanide plating. 


Dense Structure—no porosity. 


Here, for the first time, is high-quality 
electrolytic copper available in full 1” 
thickness that cuts handling time, 
lowers costs. Electranodes can be used 
in any plating operation where a flat 
anode will fill requirements. If you want 
an economy type anode, Electranodes 
offer you the finest quality at the lowest 
possible cost. 

Write for Electranode Specification 
Form. We’ll follow up with prompt 
price and delivery information on ® 
Electranodes to meet your specific i 
needs. Address: Anaconda American N AC O N [) 
Brass Company, Waterbury 20, Conn. 


In Canada: Anaconda American B 
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Any product is a better product 


From jewelry to sporting goods to kitchen 
ware, leading manufacturers in nearly every field 
get finer finishes with PARAMOUNT FELT 
WHEELS. Available in nine densities, diameters 
from 6” to 24”, these versatile wheels offer quality 
and cost advantages whether you use them for 
buffing, polishing — or as a contact wheel for 
belt polishing. 

Only the highest quality wool felt is processed 
into PARAMOUNT FELT WHEELS. Uniform 
density and balance are assured by precise pro- 
duction methods and thorough testing before 
shipment. You can count on a finer finish, greater 
wheel durability, most efficient use of abrasives 
and compounds when you use PARAMOUNT 
FELT WHEELS. Call your jobber today. 


The finishing touch 
that sells 


Bacon Feit Company 2 11 Fifth Street 


PARAMOUNT FELT WHEELS, BOBS, SHEET FELT 


34 


when finished with — 


FELT WHEELS 


Taunton, Massachusetts 


DERMITRON 
NON-DESTRUCTIVE 
COATING THICKNESS | : 
TESTER 


MEASURES METALLIC AND 
NON-METALLIC COATING THICKNESS 


The DERMITRON instantly and accurately provides direct readings — 
of metallic and non-metallic coatings and films. It is widely used — 
and recommended for measurement of such coatings as: CAD- 
MIUM or ZINC on steel; SILVER on brass; ANODIZING, HARDCOAT, | 
PAINT on aluminum, magnesium, etc. ‘ 
Very simple to operate, the DERMITRON is compact, offering 
portability for both laboratory and production use. Four patented — 
measuring probes are available for extra-wide thickness ranges 
from thick to thin deposits and enable measurements on small — 
areas and previously inaccessible areas. You can rely on the 
DERMITRON NON-DESTRUCTIVE TESTER for any application where — 
coating thickness must be controlled. Write for current bulletins 
and price list. 


PERIODIC-REVERSE 
AND CURRENT-INTERRUPTION 
UNITS 


PERIODIC REVERSE UNITS are used with ALKALINE DERUSTING © 
and DESCALING processes for more efficient and effective cleaning — 
operations. Write fer Bulletin PR-AD-1. q 

PERIODIC-REVERSE and CURRENT-INTERRUPTION UNITS—for PLAT- 
ING of SILVER, COPPER, GOLD, BRASS, etc., this fine electronic — 
equipment saves time, money and improves quality. It makes — 
deposits smoother . . . faster . . . brighter . . . easier to polish . 
less porous . _ more uniform, And it’s extremely simple to install a 
and operate. Write for current Bulletin PR-3 and prices. . 
All requests for complete details are processed quickly. 


UNIT PROCESS ASSEMBLIES, INC. 


53-15 37th Ave.. Woodside 77, N.Y. 
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Rectifiers 
aid 


other 
electrical 


equipment 


NEW 


CATALOG! 


udylite ultrasil 
rectifiers and 


electrical equipment 


Just released—a comprehensive catalog on the 
brand new Ultrasil Rectifier line and other 
Udylite Electrical Equipment! It’s loaded with 
complete information on the many revolution- 
ary Ultrasil features . . . the new Ultrasil 
Junior Models . . . integral and remote controls 
... automatic and special controls . . . rheostats 
and switches. 


This new catalog shows you feature by feature 
why Ultrasil Silicon Rectifiers provide maxi- 


THE UDYLITE CORPORATION 
DETROIT 11, MICHIGAN 
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mum efficiency, economy and reliability on all 
electroplating operations. You’ll see, too, why 
Ultrasil represents the first major breakthrough 
in design, construction and performance of 
silicon rectifiers. Send for your free copy today! 


UDYLITE CORPORATION, DETROIT 11, MICHIGAN 
GENTLEMEN: 


im Please send me your new, free catalog on Udylite Ultrasil 
Rectifiers and other Electrical Equipment. 


Cl Please have your representative call to discuss new 
Ultrasil Rectifiers in detail. 


‘- | am also interested in information concerning low-cost 
conversion of old UM and UV Rectifiers to obtain many 
of the new Ultrasil features. 


Name__ 


Address 


State__ 
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Udylite Cyclemaster ties into plant 
conveyor system, features automatic 
rack loading and unloading mechanism 


A fully-automatic Udylite Cyclemaster was selected by Koelling Metal 
Parts, St. Louis, Missouri, to meet high-production, high-quality plating 
requirements on looseleaf binder and catalog components. This 15- 
station machine with automatic load and unload mechanism, shown 
above, is tied directly into a ‘‘stop and go’”’ overhead plant conveyor 
system for maximum material flow efficiency. HM This Udylite Cycle- 
master provides peak production flexibility for Koelling. It operates at 
any rate from 40 to 120 racks per hour with plating thickness easily 
varied from .0001” to .001”. Parts of any size can be plated within the 
limits of the 16” x 8” x 36” racks. Hl The Cyclemaster maintains exacting 
quality control standards, boosts plating volume and offers an important 
reduction in floor space requirements. To find out how you can obtain 
the ultimate in automatic plating 

today at a surprisingly low cost, call 

your Udylite Representative and 

have him tell you the complete 


Cyclemaster story. Then, let Udylite 

THE 

CORPORATION 
DETR OMT tt, 
MICHIGAN 


Engineers recommend the specific 
machine and conveyor system to best 
meet your requirements. 
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| ation | 
— plating ana metab mnisning suppies trom eacn or tne twelve 
Udylite stock points. Issued bi-monthly, the Pride Guide gives you 
ae valuable market trend information and news of latest plating 
methods and equipment. The Price Guide is another free customer 
service from Udylite. And, if you are not already a subscriber, we 
will be happy to add your name to our mailing . Write today. 
The Udylite Corporation “a9 4. Attn 
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Get brilliant, blue-white 
zine plating—without bright dipping! 


Du Pont ‘‘Zin-O-Lyte’’* brighteners give you superior cyanide 
zinc plating ... with no bright dipping required. You get bril- 
liant blue-white, rust-resistant deposits directly from the 
plating bath over a wide range of current densities. Extra 
rinse and bright dip tanks aren't needed . . . an important 
space-saving feature. 

Two ‘‘Zin-O-Lyte”’ brighteners are available: 


e “Zin-O-Lyte’’—widely used powder form. Available in two 
formulations, one for barrel plating and one for still plating. 
e ‘‘Zin-O-Lyte’’ Special—a low-cost formulation designed for 
barrel plating. 

For additional information on these products and demon- 
strations of ‘'Zin-O-Lyte’’ quality and performance, contact 
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your Du Pont distributor or nearest District Office. Du Pont 
Electrochemicals Department, Wilmington 98, Delaware. 


DU PONT ZIN-O-LYTE’ 


zinc plating chemicals 
*Reg. trademark for DU PONT zinc plating chemicals 


ATLANTA + TR 5-5391 BOSTON + TW 9-8300 
CHICAGO + IN 3-7250 CINCINNATI + PA 1-5253 
DALLAS + ME 1-4140 DETROIT + UN 4-1963 
NEW YORK LO 3-6440 _— PHILA. TR 8-2700 


QU PONT 


5. pat orf 


FOR BETTER LIVING... THROUGH CHEMISTRY 


CHARLOTTE + 375-5561 
CLEVELAND + LO 1-1580 
LOS ANGELES + CU 3-2761 
SAN FRANCISCO + JU 6-5141 


BETTER THINGS 


39 


_ 
4 
4 


Add Seaway Nickel to your list of 
ROLLED NICKEL ANODE Suppliers, 
and you add a new dimension of flex- 


ibility to your plating department. 


At Seaway, melting and rolling 
schedules are geared and adjustable to 
provide the greatest possible degree of 
FLEXIBILITY for our customers. 


Ovals, Flats, Rounds and Special 
Shapes rolled to your specifications... 
and delivered on time. 


A new source for Rolled Nickel Anodes 
...@ practical idea. 


Seaway Nickel...a sensible source! 


AS 


NEED STEEL RODS AND BARS? [| ‘f 
Bars and Rods, any size or shape, 
produced to your specifications. (==> 
regardless of quantity. Call our \ 


SEAWAY STEEL DIVISION 


Gy SEAWAY NICKEL 


N-S EAWAY (INDUS S, 
NORTH TONAWANDA, NEW YORK . TELEPHONE AREA CODE 716—-NX 3-98700 


SALES OFFICES: BUFFALO “4 NEW YORK CITY . CLEVELAND OETROIT 
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TECHNIC’S 


NEUTRAL 
GOLD 


for electroplating 


NO brighteners 
NO free cyanide 
NO harsh acids or alkalis 


OROTEMP 


Produces an ultra pure 24 
Kt satin bright deposit 
that is stress free; is ex- 
tremely ductile and tight 
grained with exceptional 
heat and corrosion resist- 
ance. 


Will not affect copper laminates 
or photo resists. 


"Excellent resist for chromic acid 


and ferric chloride etchants. 
Exceptional resistance to sulfides 
and salt spray. 

Excellent solderability, even 
after prolonged storage. 


‘Fuses perfectly with gold silicon 
eutectic alloy without discolora- 
tion. 


May be plated directly on stain- 
less steel, monel, kovar and other 
alloys. 


Due to its extreme purity will not 
discolor when heated. 


Meets all Mil. specifications for 
Class 1 24 Kt plates. 


Technic... 


Chicago Office: 7001 No. Clark St. 
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Every scoop of SRHS* Chromium offers 
“automated” bath...faster plating... better finish 


Pellets of SRHS Chromium Compounds are packed solid with valu- 
able benefits. They provide the only chromium bath where important 
elements automatically control themselves for optimum plating bal- 
ance. For decorative plating, they include built-in control of fumes, 
too, if desired. SRHS Chromium plates up to 80% faster than ordi- 
nary chromium, with wider bright plate range that cuts rejects from 
burning and missing. The solutions take less power to turn out a given 
work load. They make it easier for you to plate complicated work 
shapes, or plate bright chromium on chromium, or on stainless steel. 


You can now match your production requirements from a variety 
of specialized SRHS Chromium Compounds...including Unichrome 
Crack-Free Chromium for bright or industrial work, and M&T 
““Micro-Crack” Chromium for greatly increasing outdoor durability. 
Ask an M&T engineer to sur- 
vey your plant and prove plat- 
ing chromium the SRHS way PLATING PRODUCTS 


is your most profitable way. 


SRHS Chromium Compounds are pelletized for easier 
handling without dusting or caking. They’re now 
shipped in lined drums for greater convenience. 


METAL & THERMIT CORPORATION GENERAL OFFICES: RAHWAY, NEW JERSEY IN CANADA: M&T PRODUCTS OF CANADA LTD., HAMILTON, ONT. 
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“ALL | WANT FOR CHRISTMAS 


The editor still has his two front teeth but, since this is the season when requests for beni- 
ficence are in order, we have made up a list for the jolly fellow with the white beard, just 
in case he happens to be a subscriber and reads this page. Nothing to be delivered to us; all 
we want him to do is to whisper in certain ears as he makes his rounds on Christmas Eve, as 
follows: 


The Scientist —When .-. >oss suggests that you omit, from the paper you are going to pre- 
sent, all the pertinent in. mation which distinguishes a technical report, dedicated to the ad- 
vancement of science, from an advertisement for your company’s proprietary process — At least 
put up a mild protest, even though you are reminded that your paper might win a prize any- 
how. Use phrases such as “professional integrity” and point out that the advertising department 


is supposed to write the ads. 


The Finisher — When you write the editor about your problem — Give him as much informa- 
tion as you can, Don’t just tell him your finish is terrible and what should you do to correct it? 
Be specific. Also, remember that he has hardly enough time to send you copies of three hundred 
formulas when you ask for all available information on the subject of nickel plating solutions. 
Be reasonable. 


The Publicist — Changing a bolt from carbon steel to stainless does not warrant a three page 
press release. Much as we love advertisers, present and prospective, the change does not com- 
prise a piece of new equipment worthy of reporting in the “Recent Developments” section. 
Especially since the accompanying photo is the same one we published two years ago, when 
the equipment was really new. And, we suspect that not all of our readers are as vitally inter- 
ested as you are in the appointment of a new assistant bookkeeper in the Walla Walla office 
of your company. 

The Salesman — The editor is always happy to exchange thoughts with you, but you won't 
increase your sales by trying to convince him that he should recommend your line. If it’s 
better, buttonhole your customers and tell it to them instead, because all the editor does is give 
them a list of reputable suppliers when they inquire. Of course, if your firm advertises in his 
favorite journal, that automatically makes it a reputable supplier. 


The Supplier — Who would like to know how much emulsion cleaner his competition sells 
each year — No one tells us either! And, if you have a new product, don’t ask the editor if 
it will sell; his guarantee isn’t worth anything at all. Also, if your name is on a list he might 
furnish an inquirer, please answer the letter, even if you are not interested in selling him. Just 
so he won’t complain to the editor about the kind of people he is referred to. 

The Bureaucrat — If your heart really bleeds for the “small business man” — Try making gov- 
ernment specifications available to him, so that he can quote on a finish before he loses the 
job. The finisher is often a subcontractor to a subcontractor, and cannot check with the prime 
contractor, who may not know what the specification calls for, either. 


Metal Hinishing 


Wishes You A Wery Merry Christmas and A 
Happy and Prosperous New Year 
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j | 
t 
: 
| 
| 
: 
i= |. 
a 
| 


\e 


Indian Institute of Science, Bangalore, India 


F eatin of tin and lead have been deposited from 
fluoborate,'* sulfamate,* chloride,* and _phenol- 
sulfonic acid® baths. It has been shown in this labora- 
tory that the pyrophosphate bath is suitable for the 
plating of tin®* and lead.*:® The preliminary work on 
the codeposition of tin with lead from this bath had 
been briefly reported.*: '° 


Experimental Procedure 


The plating solutions were prepared from sodium 
pyrophosphate, stannous pyrophosphate and lead ni- 
trate. The pyrophosphate concentration was in excess 
of that required for complex formation. The molar 
ratio of pyrophosphate (P20;)~* to metal was 3 un- 
less otherwise stated. Physiochemical measurements 
have shown that the metal ion concentration (g.ion/1) 
for the pyrophosphate complexes is of the order of 
10-14 for tin and 10~1! for lead. The tin (stannous) 
was estimated by titration with standardized iodine 
solution after reduction with antimony powder, lead 
by gravimetric estimation as lead sulphate, pyrophos- 
phate by the ammonium phosphomolybdate method, 
and orthophosphate by the method of Kolthoff and 
Stenger. The deposit was stripped from the cathode 
with concentrated hydrochloric acid (sp.gr. 1.17). 
The tin was estimated as above. For lead, the tin- 
lead solution was treated with nitric acid, filtered, 
the filtrate taken to fumes with concentrated  sul- 
phuric acid (sp.gr. 1.83), filtered and lead estimated 


as above. 


*Present address: Electrical Industries Corporation, Calcutta. 
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CATHODE POTENTIAL , VOLTS 


Fig. 1. Cathode Potential Curves for Tin and Lead. 
Ratio 3, temp. 60°C., agitation 1200 r.p.m., pH 9.0-9.5 through- 
out unless otherwise stated. (1) Pb 0.01M, (2) Pb 0.025M, (3) 
Pb 0.05M, (4) Pb 0.1M, (5) Sn 0.05M, (6) Sn 0.1M, (7) 
Sn 0.2M. 


Electrodeposition of Tin-Lead Alloys 
from the Pyrophosphate Bath 


By T. L. Rama Char and J. Vaid,* Electrochemistry Laboratory, Dept. of Inorganic and Physical Chemistry, 
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c. d, amp/dm? 
Fig. 2. Effect of Tin Concentration in Solution on Deposit 
Composition. 


Anode 50% Sn alloy unless otherwise stated. Pb 0.05M, Sn: (1) 
0.02M, (2) 0.15M, (3) 0.2M, (4) 0.3M. 


Fresh solutions, 175 to 200 ml. of one concentra- 
tion, were taken for each experiment — determination 
of current efficiency, deposit composition, and elec- 
trode potential at a given current density. The same 
solution, however, could be used for determinations 
at a number of current densities. A cylindrical hollow 
cathode of platinum or other metal (1%%” high x 54” 
diameter) slipped over a stainless steel rod was placed 
inside a hollow, cylindrical alloy anode (1” high x 
15g” diameter x %4” thick). The interelectrode dis- 
tance was ‘4% inch. Cast alloy anodes containing 10 
and 50 per cent tin were used, the anode area being 
four times the cathode area. A major portion of the 
work was carried out with the 50 per cent tin com- 
position. The plating was carried out with rotating 
cathodes (1200 r.p.m.), as the deposits were loose 
and the limiting current density was low under still 
conditions. The plating time varied from 10 to 60 
minutes. 

The cathode efficiency was determined by the usual 
method for alloys.* The Kohlrausch bridge was used 
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for specific resistivity measurements. The pH was 
measured with a glass electrode. Conditions were care- 
fully controlled to obtain electrode potential values 
(hydrogen scale) to an accuracy of +0.005 v. The 
data, however, have been presented to the second 
decimal place, the sign of the potential being negative 
throughout unless otherwise stated. A decrease in the 
cathode potential means that the potential is less nega- 
tive. The conventional throwing number was calcu- 
lated from the equation of Gardam!' for a linear re- 
lationship between cathode potential and current 
density. The thickness throwing power.was measured 
by using the bent cathode'” test. Photomicrographs 
of the surface of a thick coating (0.001) of the de- 
posit were taken with a Vickers projection microscope. 
X-ray powder patterns of the deposit were obtained 
with a Siemens Baujahr 1950 Model X-ray Unit and 
a 57.3 mm. diameter camera. Chromium Ke« radia- 


TIN IN DEPOSIT 


100 


c. d, amprdm? 


Fig. 4. Effect of Temperature on Deposit Composition. 
Sn 0.1M, Pb 0.025M, pH 9.0. Temp.: (1) 40°C., (2) 60°C., 
(3) 80°C. 


100 per cent under all conditions, and the values have 
not been recorded except in Table II. To avoid over- 
lapping, part of the data obtained are omitted from 
the figures and tables. The recorded data correspond 
to good quality deposits. The effect of the variables 
on alloy deposition is summarized in Table I, and 
Table II shows the effect of the addition agents. 

The bath gave adherent, smooth, and fine-grained 
deposits, the color ranging from white to grey with a 
decrease in tin content. The bath was stable under the 
experimental conditions. The performance of the alloy 
anodes was satisfactory, as substantiated by the con- 
trol experiments summarized in Table III, and the 
anode potential curves of Fig. 8. The solutions could 
° 2 3 be used for several runs and aging up to six months 


c. d,amp/ dm? 


Fig. 3. Effect of Lead Concentration in Solution on Deposit 
Composition. 


Sn 0.1M, Pb: (1) 0.01M, (2) 0.025M, (3) 0.05M, (4) 0.1M. 


WwW 
(a) 
4 


tions with vanadium filter, at 25 KV and 18 milli- 
amperes were utilized. Hardness measurements were 
made on the surface of the deposit with Leitz 1151 
Durimet Midget Hardness Tester. 


Experimental Results 


Fig. 1 presents the cathode potential curves for tin 
and lead at different concentrations. The two curves 
are close and also intersect in a few cases, indicating 
the possibility of codeposition. 


CATHODE POTENTIAL , VOLTS 


Alloy deposition was carried out under different 
conditions with respect to electrolyte concentration, 
addition agents, temperature and agitation. A detailed * 
study was made of the effect of the variables on plate c. d, amp/dm 
The results have been presented in Figs. 2 to 10 and Potential. 

Tables I to IV. The cathode efficiency was close to Pb 0.05M, Sn: (1) 0,02M, (2) 0.1M, (3) 0.15M. 
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TABLE I — Effect of Variables on Alloy Deposition 


Yo Sn in deposit Limiting c.d. Cathode potential 


2-4 2-4 5-7 


Increase in c.d. Increase — Increase 
Increase in Sn conc. of soln. 

—0.02, 0.05, 0.1, 0.15, 0.2, 0.3M - Increase No change Little change 
Increase in Pb conc. of soln. 

—0.01, 0.025, 0.5, 0.075, 0.1M Decrease Little change Decrease 
Increase in P.O; conc. of soln. , 

—ratio 2.5, 3.0, 3.5, 4.0 __.... % 3s Increase at No change Increase 

higher c.d. 


Increase in total metal conc. of soln. 
—0.075, 0.15, 0.225M veo Decrease at No change Decrease 
higher c.d. 
Increase in Sn content of anode 
—10 and 50% Slight No change Variation 
increase irregular 
Increase in temperature 
— 40, 50, 60, 70, 80°C. Panties pa Little Little change Slight 
change increase 


Agitation — 600, 1200 r.p.m. Decrease Little change Decrease 


Addition agents 
Gelatin, 8-naphthol ee Increase Increase Increase 
(gelatin) 
Increase Increase Little change 


TABLE Il — Effect of Addition Agents on Alloy Composition, Cathode Efficiency 
and Cathode Potential 


Electrolyte: Sn 0.10M, Pb 0.05M, pH 9, bath voltage 0.2-1.3 volts. In each case the first figure under current 
density gives the Sn % by weight in the deposit, the second the cathode efficiency “%, and the third the cathode 
potential in volts. 


e.d., amp./dm.* 
Addition agent 1 


Nil 


Gelatin 


Resorcinol 


8-naphthol 


Na 8-naphthalene sulphonate 


Rochelle salt 
100 
0.77 


; Fig. No. : 
4 
+4 
= 1 3 7 8 12 
i 94 96 98 100 98 oa 
: 66 63 62 68 69 74 77 ‘ 
‘| 97 100 100 100 100 100 = 
t 96 97 99 100 100 
4 5 9 13 21 26 34 
ac 94, 99 99 100 100 100 100 a 
4 10 13 19 28 a 
METAL FINISHING, December, 1961 


TABLE Ill 
Control Experiments 


Electrolyte: Sn 0.1M (11.8 g./1.), Pb 0.05M (10.4 g./l.), pH 9, sp. resistivity 9.9 ohms/cm,* vol. of electrolyte 
175 ml., c.d. — cathode 3 and anode 0.75 amp./dm.? Change in pH, sp. resistivity and pyrophosphate — not ap- 


preciable after electrolysis. 


Anode Plating time, % Sn in 
Yo Sn mins. deposit 


Change in metal cone., g./l. 
Sn Pb 


10 13 


50 20 


+ 0.10 — 0.10 


+ 0.06 0 


had little effect on their performance. The orthophos- 
phate in the solution was practically negligible. Coat- 
ings thicker than 0.0005” could be obtained. They 
were resistant to corrosion by the laboratory atmosphere 
(1 to 2 years) and did not change much in appear- 
ance or color. The total metal content was 99.9 to 100 
per cent. 


OPERATING CONDITIONS: 


Table IV gives the operating conditions for ob- 
taining satisfactory deposits over a wide composition 
range, together with the plating characteristics under 
optimum conditions for the pyrophosphate and fluo- 
borate bath for tin-lead deposition. The data recorded 
for the fluoborate bath have been taken from liter- 
ature’? and some values which were not available 
have been experimentally determined. There is little 
difference in the performance of the two baths. The 
results indicate that the pyrophosphate bath is suit- 
able for the plating of alloys of tin with lead. 


Discussion 


ALLoy CoMPOsSITION: 


The tin content of the deposit could be increased 
by an increase in the tin or decrease in the lead con- 
centration of the solution, increase in current density 
and decrease in the rate of agitation (Figs. 2 to 4). 
The addition of gelatin, beta-naphthol and sodium 
beta-naphthalene sulfonate to the plating solution un- 
der optimum conditions increased the tin content of 
the alloy, whereas the other substances had little ef- 
fect (Table II). The ratio of the concentration of the 
two metals in the plating solution is quite reasonable, 
in order to obtain alloys over a wide composition 
range. It is necessary, however, to use a higher ratio 
of tin to lead in the solution in order to obtain alloys 
with a high tin content. In the fluoborate bath’:* the 
metal ratio appears to be proportional to that in the 
deposit. 


CATHODE EFFICIENCY: 


The cathode efficiencies with which pure tin is de- 
posited from a stannous pyrophosphate solution and 
lead from a lead pyrophosphate solution are close to 
100 per cent, and the alloy also deposits at this value 
under al! conditions. The addition of 0.5 g./l. gelatin 
to the optimum concentration bath considerably de- 


creases the cathode efficiency (Table II). Under op- 
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CATHODE POTENTIAL, VOLTS 


c. d, amp/ dm? 


Fig. 6. Effect of Lead Concentration in Solution on Cathode 
Potential. 
Sn 0.1M, Pb: (1) 0.01M, (2) 0.025M, (3) 0.075M, (4) 0.1M. 


CATHODE POTENTIAL, VOLTS 


c. d, dm? 


Fig. 7. Effect of Temperature on Cathode Potential. 
Sn 0.1M, Pb 0.05M, pH 9.0. Temp: (1) 40°C., (2) 60°C., 
(3) 80°C. 
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TABLE IV 
Operating Conditions 


Pyrophosphate 
Optimum 


Fluoborate 
Range 


Bath composition, g./l. 
Stannous pyrophosphate 
Lead nitrate 
Pyrophosphate (P.0;) ~* 
Tin 
Lead 
pH 
Temperature, °C, 
Sp. resistivity, ohms/cm* __ 
Bath voltage, v. 
Agitation, r.p.m. 
Cathode 
Anode, % Sn 
Cathode c.d., amp./dm.* 
Anode c.d., amp./dm.? - 
Cathode efficiency, 
Anode efficiency, 
Cathode potential, v. 
Throwing number 
Deposit 

Composition, % Sn 

Hardness, Vickers 
Time to deposit 0.001”, (min. at 3 amp./dm.*) 


4.1-61.7 20.6 Tin 38.4 
3.3-33.1 16.6 48.5 
39.2-261.8 78.3 Free fluoboric acid — 30.0 
2.4-35.6 11.9 Free boric acid _... 13.0 
2.1-20.7 10.4 
- 9.0-9.5 9.0 3.0 
40.80 60 25 
6.2-15.7 9.9 4.1 
0.2-1.9 0.2-1.3 0.1-0.7 
600, 1200 1200 — 
Pt, Cu, Steel Cu, brass, steel 
10, 50 50 alloy 
0.5-5.0 0.5-4.0 0.5-6.0 
0.1-1.3 0.1-1.0 0.5-6.0 
90-100 94-100 100 
close to 100 100, 102 100 
0.56-1.57 0.85-1.29 0.25-0.40 
— 0.013 0.008 
0-90 1-12 3-45 
13-10 13-11 


ll (23% Sn) 
15 


timum conditions, the limiting current density values 
for tin, lead and the alloy are 5, 5 and 4 amp./dm.* 
respectively. 


CATHODE POTENTIAL: 


The cathode potential during alloy deposition in- 
creased with increase in current density, and decreased 
with increase in the lead concentration of the solution 
and by agitation (Figs. 5 to 7). Gelatine and beta- 
naphthol increased the potential values. The plating 
solutions possessed good throwing power as observed 
visually. The distribution of the deposits on bent 
cathodes'* was uniform except at the extreme edges. 
Analysis of the alloy, at points corresponding to the 
middle of the arms of the bent specimen, indicated 
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ANODE POTENTIAL , VOLT 


0-45 O46 


Fig. 8. Anode Potential Curves. 
Anode c.d. is given. (1) Sn anode in solution of Sn 0.1M, (2) 
50% Sn’ anode in solution of Sn 0.1M, Pb 0.05M, (3) 10% Sn 
anode in solution of Sn 0.1M, Pb 0.05M; and Pb anode in solution 
of Pb 0.05M. 
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CATHODE POTENTIAL , VOLTS 


Fig. 9. Reconstruction of Single Metal Potential Curves from 
Alloy Composition and Potential. 


Bath Cqmposition : Sn—0.1M, Pb—0.05M, Alloy—Sn 0.1M, Pb 
0.05M. 


uniformity of composition. The deposition potentials 
for tin, lead, and tin-lead alloy in pyrophosphate solu- 
tions under optimum conditions are 0.82, 0.58 and 
0.50 volt respectively. An alloy deposit with a high 
lead content is to be expected at low current densities, 
as is borne out by the experimental results. The rela- 
tionship between cathode potential and current density 
was linear (Fig. 9). ty 

From the alloy potential and composition it is pos- 
sible to determine the proportion of the current that 
is used in the deposition of éach metal and to plot 
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Fig. 10. Photomicrographs of Deposits. 


Copper base, magnification 1 x 500. Plate 1, Sn only; Plate 2, 86% Sn; Plate 3, 51% Sn (with 0.5 g./l. gelatin); Plate 4, 23% Sn 


corresponding potentials for each. Calculations of this 
nature, wherever possible, will give a fairly quantita- 
tive picture of the extent of influence of one metal 
over the other during alloy plating. Studies of this 
type have been made in this laboratory for the deposi- 
tion of alloys of tin-cobalt and several others from the 
pyrophosphate bath.’* Fig. 9 presents the cathode 
potential curves of the tin-lead system under optimum 
conditions: alloy potential, single metal potentials — 
observed and calculated. The reconstructed curves 
show that, due to the influence of tin over lead and 
vice versa, there is an appreciable polarization for 
the deposition of tin as well as lead. The relative posi- 
tion of the reconstructed curves also indicates the 
possibility of codeposition. The alloy curve is closer 
to the calculated curve for lead, indicating that a 
deposit with a high lead content is to be expected. 
This is in agreement with the results. Tin behaves 
as the baser metal of the system. 


STRUCTURE OF Deposits: 


The photomicrographs in Fig. 10 show that the 
electrodeposited alloy is finer-grained than either of 
the single metals. The addition of gelatin makes the 
deposit finer-grained (Plate 3), as for lead deposit 
alone (Plates 7 and 8). The deposits from the pyro- 
phosphate bath are finer-grained than those from the 
fluoborate bath (Figures 2, 4 to 6). X-ray studies of 
the deposits showed the structure for both the metals, 
the intensities of the lines depending upon the com- 
position. From high tin to high lead, the lattice values 
varied from: for the b.c.t. structure, a= 5.793—5.720, 
c = 3.159 — 3.115; f.c.c. structure, a = 4.964 — 
4.939. 


ANODE CORROSION: 


Anodes of tin,®:7 as well as lead’:® corrode satis- 
factorily in pyrophosphate solutions, the efficiency be- 
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(fluoborate bath); Plate 5, 7% Sn; Plate 6, 7% Sn (fluoborate bath); Plate 7, Pb only; Plate 8, Pb only (with 0.5 g./I. gelatin). 


ing close to 100 per cent. The potential curves of Fig. 
8 and the control experiments of Table II] show that 
the anode behavior is normal for tin-lead alloys of 
both compositions. It is easy to maintain the bath 
composition during electrolysis. Alloy anodes have 
been used during deposition from fluoborate,':*:!* 
chloride* and phenolsulfonic acid® baths. 
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R HODIUM for use in electroplating has been avail- 
able commercially for some thirty years. In gen- 
eral, it may be said that only acid electrolytes will 
give a bright, white deposit and, at the same time, show 
good throwing power. These fairly strong acid solu- 
tions are phosphates, phosphate-sulfate and _ sulfate. 
Before the current application and developments in 
the electronic field, the major use of rhodium plating 
was in the jewelry and decorative fields where only 
flash coatings are used (0.000001’’-0.000010”). In the 
past ten years the industrial use of rhodium has in- 
creased tremendously, with applications running the 
gamut from thin jewelry flashes to 0.001” for use on 
electrical contacts subject to severe friction and/or 
corrosion. Hardness values of 540 to 640 Vickers 
(20 g. load) have been measured. The hardness of 
rhodium plate increases as thickness is increased, 
with deposits in the order of 0.001” or more having 
higher values than hard chromium or even some car- 
bides. The wear resistance of rhodium electroplates, 
0.00001” or less in thickness, seems to be about mid- 
way between that of nickel and chromium. The hard- 
ness and wear resistance have been used to great ad- 
vantage on light reflectors: its wear resistance, com- 
bined with its freedom from corrosion, and high con- 
ductivity, also makes rhodium extremely valuable for 
electrical contacts. (The electrical resistivity for 
rhodium at 20°C. is 4.51 microhm-cm, and for silver 
it is 1.59 microhm-cm). Depending on the applica- 
tion, thickness of rhodium electroplate on electrical 
contacts ranges from 0.000005” to 0.0001” with light 
duty contacts frequently plated with 0.000015” of 
rhodium over 0.0005” of silver. 

The following chart gives tentative values for gen- 
eral guidance as to thickness specifications: 


Rhodium Electrodeposit Thickness Chart* 


Required Thickness 
Inches 


General Application 


Decorative finish 0.000001 - 0.000005 
Reflectors 0.000010 - 0.000015 
Tarnish prevention 0.000005 - 0.000010 
Light-duty electrical contact _.. 0.000005 - 0.000020 
Corrosion protection _.... more than 0.000010 
Severe corrosion protection _.. more than 0.0001 

Heavy-duty electrical contact _ more than 0.000010 
Severe wear electrical contact _ more than 0.000020 
Infrequently used contact _...... more than 0.000020 


Rhodium Plating Thickness Measurements 


By Leonard Maisel, chemical Materials & Finishes Engineer, General Electric Co., Schenectady, N. Y. 


Very pertinent to the subject of thickness measure- 
ments is the cost of rhodium plating. Estimates as to 
cost may be calculated from the following data:? 

1. $0.21 per 0.000001” per square foot deposited. 

2. 0.000005” = Img. rhodium per square inch. 

3. 1 mg. rhodium costs approximately $0.008. 


Metallographic Mounting and Measurement 


This method of measurement is destructive in na- 
ture and, naturally, requires preparation of a metal- 
lographic mount. In the preparation of electroplated 
specimens, a protective plate of nickel or silver is 
usually applied, to aid in preserving the sharp edges 
of the film under scrutiny. A hard epoxy resin has 
been tried with little success. Another attempt to 
measure the thickness by the use of a metallograph 
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8 x 107© inches 


Fig. (X750) 
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} Average measurement - 10 x 1076 inches 


Fig. (X1000) 


was made by mounting two samples very close to- 
gether, depending somewhat on pressure contact. How- 
ever, this method failed, as the rhodium electroplate 
peeled away from the nickel when polished. Evidenc? 
of this is presented in Fig. 1. This protective film acts 
as a barrier to keep the metal surface as nearly op- 
tically flat with as little rounding of the edges as 
possible. Care must be exercised in selection of the 
sample to be measured; it must be cut exactly at right 
angles to the surface of the sample, making sure all 
burrs caused by sawing are removed prior to mount- 
ing. Mounting in acrylic resin has the advantage of 
seeing whether the sample is at right angles or not. 
However, the use of a phenolic resin is preferred, due 
to its lower melting point, higher hardness, and re- 
sistance to attack by acid etchants. Grinding is car- 
ried out in the normal manner, usually requiring a 
series of four water-cooled abrasive papers, followed 
by use of dry emery papers (3/0 and 4/0). The pre- 
pared section should then be lightly etched; this aids 
in making the boundaries easier to measure.' The 
thickness is then measured directly by the use of a 
metallograph (1000X). 


Relatively close tolerances are reported in_thick- 
ness measurements ranging down to approximately 
0.000008” with the use of the above-outlined pro- 
cedure. Three samples of electrodeposited rhodium on 
a flash coat of nickel on steel basis metal were metal- 
lographically mounted and examined. The reported 
thicknesses, calculated on the basis of current density 
and time, using the efficiency curves for rhodium, as 
furnished by the solution supplier to the commercial 
plater was: 


Sample No. 1 — 0.000005” 
Sample No. 2 — 0.000008” 
Sample No. 3 — 0.000015” 


The actual thickness of these samples measured metal- 
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lographically and with an accuracy of + 0.000002” 
was: 

Sample No. 1 — 0.000010” 
Sample No. 2 — 0.000015” 
Sample No. 3 — 0.000025” 


Figures 2 and 3 show two of the three samples as 
mounted in epoxy resin with a heavy nickel plate to 
protect the rhodium. 


Cathode Efficiency at Given Current Density 


With the high cost of rhodium electroplating, it be- 
comes mandatory for the electroplater to be able to 
control the deposited thickness during production 
runs. The method outlined below for determining and, 
essentially, controlling the rhodium plate thickness 
gives fairly accurate results, providing the tests are 
run at close periodic intervals.* 


This method is based upon the determination of the 
cathode efficiency of the plating bath at the current 
density used in production runs. The cathode effi- 
ciency on a flat circular test sample would normally 
have a higher current density on the edges than in 
the center. On the other hand, if the piece for which 
the process is being developed is irregular in shape 
and has sharp corners and localized indentations, the 
distribution of current density would be considerably 
different than that of the test piece. Consequently, it 
is suggested that, if the plating efficiency is measured 
by differences in weight, these masurements should be 
taken on a sample similar in size and shape to the 
production samples. By the use of several strategically 
placed preweighed (accuracy + 0.1 mg.) discs, prefer- 
ably nickel or copper, the exact amount of rhodium 
deposited in a given time can be determined by direct 
means (weight gain measurements). It is extremely 
important to maintain the same current density that 
is normally used in production. Knowing the weight 
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Steel Rhodium 


Average measurement ~ 25 x 107° inches 


Fig. 3 (X1000) 
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of rhodium deposited, the plating bath efficiency may 
be calculated. This figure in amp./ft.2 may be ob- 
tained as follows: 
Actual current in amperes = 

area of work surface (in.*)  amp./ft.* 


Knowing the total weight of rhodium deposited, 
the efficiency is: 
Plating time (minutes) = 
60 X wt. rhodium deposit (in grams) 


bath efficiency * 1.28 & actual amperes* 


*1.28 is weight of rhodium deposited in one ampere hour at 
100% efficiency. 
With the bath efficiency now known, the amount of 
rhodium plated on a production item may be calcu- 
lated (Using same current density in all operations). 
Wt. of rhodium plated (in mg.) = 

area (in.”) thickness of plate (in.) 


**0.000005” 


**0.000005” is thickness of 1 sq.in. of rhodium surface 
weighing 1 mg. 


This method is based entirely on the plater’s ade- 
quacy in making frequent checks on the bath efficiency, 
and making certain the same current density is main- 
tained. This method has found extensive use by many 
electroplaters as relatively quick, with fairly good 
accuracy, especially in decorative plating below 
0.000008”. 


Induced Eddy Currents 


To the writer’s knowledge very little work has been 
done with eddy currents as a means for measuring 
thin rhodium electrodeposits. This method of eddy 
currents has limited possibilities when used directly 
on the plated piece. In cases where the deposit can be 
isolated and placed on a glass or other non-metallic 
surface, the use of eddy current may work. However, 
rhodium deposits, particularly in the range with which 
we are concerned, are extremely diflicult to handle, 
the inner stresses making them curl and break. 


A means has been developed of using eddy cur- 
rents for a nondestructive measurement on thin elec- 
trodeposits when either the basis metal or the coating 
is a conductor.'® Without going into the lengthy dis- 
cussion on the general properties of eddy currents 
it has been found that they offer a possibility for 
measuring film thickness of the following: 

1. Conducting films on conductors, through de- 
tecting changes in current distribution. 

2. Conducting films of non-conductors, by varia- 
tions in the total amount of eddy-currents in a film 
thinner than the penetration depth. 

3. Non-conducting films on sufficiently thick (more 
than the penetration depth) conductors, by the in- 
creased spacing of the coil from the basis metal. 


X-Ray Fluorescence - Radioisotopes 


X-ray spectrometers and spectrographs, which are 
equipped for direct measurement of x-ray intensities, 
have found widespread use in recent years. Equipment 
of this kind is presently being used to accurately 
gauge various metal coatings, particularly in the range 
of flash coatings, such as used in the tin-plate indus- 
try. Commercial x-ray units for this purpose are read- 
ily available either for single spot measurements or 
for a continuous indication, as for a tin-plate produc- 
tion line. The desirable feature of the x-ray method 
is the fact that it is nondestructive in nature. This per- 
mits not only a saving in materals, but also yields re- 
liable information on actual production items. 

Three variations of tis method are available for 
the measurement of rhodium deposited coatings in our 
range of interest. These can be best shown schemati- 
cally below.® 


Schematic Diagram of X-Ray Methods for 
Measuring Rhodium Deposits 


Method 1. Diffraction From Basis Metal — 


Metal 


Coating 


Absorption 
Method 2. Fluorescence From Basis Metal 


Absorption 


Method 3. Fluorescence From Coating Metal 


Emission 


The diffraction from the basis metal is based on 
the intensity measurements of a diffraction line of the 
basis metal. Absorption of the monochromatic beam 
in its double passage through the plate is a measure of 
thickness.'* Diffraction-line intensity is sensitive to 
many variables which interfere with accurate measure- 
ments, such as: grain size, crystal orientation, and state 
of stress. This difficulty may be overcome in Method 2, 
which utilizes fluorescent or secondary x-radiation 
from the basis metal, and is unaffected by the metal- 
lurgical state of the metal. This method is most useful 
in the case of a metal of high atomic number plated 
upon one of lower atomic number (rhodium has an 
atomic number of 45 whereas nickel is 28 — nickel 
is usually the basis metal for rhodium plate), because 
it is then possible to arrange excitation conditions 
(Continued on page 56) 
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A SURVEY “OF THE LATEST DEVELOPMENTS IN “SYNTHETIC RESINS USED IN COATINGS 


Part XI 


i Bene: multiplicity of alkyd resins manufactured by 
various firms gives some indication of the con- 
tinued popularity of protective coatings based on 
these resins. The U. S. Tariff Commission listed the 
production of alkyd resins made in 1960 for use in 
protective coatings as follows: 


Dry Basis — 
Thousands of Lbs. 


Phthalic acid—unmodified 352,207 
” __modified 108,694. 
Polybasic acid—unmodified - 13,251 
” __modified 


Type of Alkyd 


Of the (polyaleoholic) resins manufac- 
tured, approximately 60° are based on glycerol, 
30% on pentaerythritol and 10% on other poly- 
hydric alcohols, such as the glycols, sorbital, manni- 
tol, etc. Pentaerythritol and sorbitol alkyds are fre- 
quently used in-the form of mixed esters with glyceryl 
and glycol alkyds. Pentaerythritol permits the use of 
longer oil lengths. 

In our first alkyd article we discussed briefly the 
classification of these resins according to oil length. 
The general properties of the resins which comprise 
each of the three oil length groups may be briefly 
described as follows: 

Short Oil Alkyds. These are prone to be incom- 
patible in aliphatic solvents and, hence, are normally 
supplied as solutions in solvents such as xylene or 
toluene. When modified with oils such as caster or 
coconut they are used as plasticizers in cellulose 
nitrate formulations. These short oil alkyds are often 
also used with melamine or urea resins in formula- 
tions for home appliances. Short oil oxidizing alkyds 
based on soya, dehydrated caster or cottonseed oils 
are used in many industrial baking enamels. 

Medium and Long-oil Alkyds. These are generally 
soluble in mineral spirits and are frequently modified 
with oxidizing oils. They are used in brushing-type, 
air-drying finishes. 
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Alkyds (Section C) 


By Harold P. Preuss 


Alkyd Resin Modifiers 


It is of interest to note that the blend of alkyd 
with urea or melamine, mentioned above, cures much 
more rapidly than either resin cured separately. Acid 
catalysts have a rapid accelerating effect, particularly 
wth urea resins. Strong mineral acids will effect com- 
plete cure even at ambient temperatures. At temper- 
atures over 140°F. alkyd phosphoric esters have a 
rapid catalytic effect. At temperatures over 212°F. the 
mild acidity of the resin alone is enough to catalyze 
the reaction. 

Alkyd resins modified by use of linseed, perilla, 
oiticica, fish or tung oils are fast drying. However, 
they are apt to yellow. They are usually pigmented 
with cplors and can be used for either baking or 
air-drying. 

Alkyds modified by use of soya, dehydrated caster, 
sunflower and walnut oils are considered non-yellow- 
ing. They can be used to assure good drying and good 
color retention. 

Coconut, caster and cottonseed oil modified alkyds 
are used for baking finishes. These are the types 
usually used in combination with urea-formaldehyde 
or melamine-formaldehyde resins and for air-drying 
finishes with nitrocellulose. 

Rosin is sometimes used to modify alkyds to in- 
crease their solubility in aliphatic thinners and to 
make the resin set faster and harder. 

Phenol modification of alkyds increases water re- 
sistance and improves gloss. It likewise improves 
“through dry” by allowing oxygen to act through 
the film. 


Alkyd Wrinkle Finishes 


The wrinkle finish has been used extensively in 
metal decorating for many years. Many alkyd resins 
find use in the field of wrinkle finishes. This will be 
noted from the charts accompanying this section as 
well as previous sections of the Alkyd series. High 
quality wrinkles are attainable which will bake satis- 
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PROPERTIES OF ALKYD RESINS 


(seo METAL CHART 7 
COLOR VISCOSITY} POUNDS TYPE 
s GARDNER ACID | GARDNER- PER PHTHALIC 7 OF 
SOLIDS 1933 NO. HOLDT GALLON NHY DRIDE} OIL OIL PROPERTIBS APPLICATIONS 
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EXCECLENT WATER MARIE FU/BHES ; 
VM +P \( Pek. HES ; 
50 3-7|W21 74 | a2 yp 
ow. 
MINERAL EXCELLENT PRIMERS 
WATER RESISTAUE 
50 14 ) 3-7 WAZ | 7 4 S2KM5EED IVER EMA 
4 
EACEL LEAT ENAMEL S + 
¢ LEA(GILITY 
3," EACELL EAT TRIP L 
SO a WSEED WATER RESISTAME PRIMERS, MACH 
14 | 32 s 
OFRK COST; Coop| AUTOMOTIVE CHASS:S 
50 5-8) 2/-Z3| 7S DURABILITY PRIMER 
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M/NER AL SOVA- CEST; 
~ 76 DURABILITY, CINE FISHES ; 
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9 S-9|2,-Z2 AS G PUD TRAWLER EVAMES 
DU TSTAN DIN AVTOMOTIITE CHAS S/S 
5O SF 2/-Zo. 24 3b is2 AMWSEED\WEATHER ENAMEL S METAc. 
Cray.) Low cosr 
COLOR (4) SWAMEC 
|2-6|23-Zs|%2 | 38 |38) 
€S Pe. 
Z SEED |AmMMW/E COMPAT. 
VERT AARD BU AUTOMOTIVE 
TSTAAP Louw Cost 
) COLOR AETEA- ~ 
ExCECLENT | FLUORESCENT 
Omar.) Cor rou- LIGAT FIK TYRES 
50 /| 2-6|Z-Z>| 8.3 4/ \ADNESION To 
WHITES) 
GASO LIVE PUMP 
(oma) FAST Ew 
50 |4-6|2/-23| 62 | 4! [as|SovA wen 
7) MEETS FED. SPET- 
AM 
-6|Z2-Z4| 8 6 WSEED| 
ek, EXCELLENT DECORATIWG 
Ya) 7 2 EIVAM ELS 
MAX. Son] ADVERTISING SIGNS 
SO |5C-/50 S-7|\Z-Z2|82 |43 |36| DCO COATINGS 
WT \RANGE AWD 
mex.) DETERGENT 
Coconut |RESISTANC WASHING MACHWE 
GO | 43 |3b cLoss Tron | EVAME CS 
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PROPERTIES OF ALKYD RESINS 


(USED IW METAL FIN CHART 8 
COLOR VISCOSITY] POUNDS s TYPE 
% GARDNER ACID GARDNBR- PER PHTHALIC s OF 
MANU PACTURER RESIN SOLIDS | SOLVENT 1933 NO. HOLDT | GALLON [ANHYDRIDE] OIL | OIL PROPERTIES APPLICATIONS 
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OSBORN |MRASOL Minere/ Guiek drying |Implements. 
72, |49-Sil Spirits | 76 | | — a 
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factorily at 275°-300°F. for 45 minutes to one hour. 
Temperatures in a convection oven even in excess of 
350°F. have been used to bake a wrinkle enamel 
based on alkyd vehicle with no marked variation in 
texture. 


Manufacturers of Alkyd Resins 


This article includes two charts describing the 
properties of alkyd resins for use on metallic surfaces 
made by: 

Freeman Chemical Corp., Subsidiary of H. H. 

Robertson Co., Port Washington, Wisconsin 

Schenectady Varnish Co., Inc., Schenectady 1, N. Y. 

C. J. Osborn Co., 1301 W. Blancke St., Linden, N. J. 
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RHODIUM PLATING THICKNESS 
(Continued from page 52) 


so that, essentially, only the basis metal fluoresces. 
Thus, the intensity, as attenuated by the plating, may 
be measured without the complication of a mono- 
chromator. This method is presently being used in 
the tin-plate industry. The method outlined by fluor- 
escence from the coating metal is self-explanatory. It 
requires, in general, the use of a monochromator to 
sort out the x-rays which originate within the plate 
and which may be used to measure its thickness.’® 
This is an emission method and is well suited for the 
gauging of thin nickel coatings. Further investigation 
as to its adaptability to the measurement of thin 
rhodium deposits is needed before it can be adopted 
as a referee method. 

The investigation carried out by Sellers & Carroll® 
on thin nickel deposits certainly suggests that modern 
spectrographic instruments may be used for accurate 
measurement of plating thicknesses in the range up 
to a few hundred microinches by the use of standards 
for comparison. 

As outlined above, the use of radioisotopes and 
fluorescence spectroscopy has fairly wide application 
to the measurement of thin films of many elements. 
The potential flexibility of the method is partly in the 
fact that there are three variations of this method 
as previously stated; use of K x-ray excitation, L 
x-ray excitation, and absorption of x-rays excited in 
the basis metal (refer to schematic diagrams). The 
excitation of fluorescent x-rays by radiation from 
radioactive sources are analyzed by using the resolving 
power of a proportional or scintillation counter. The 
resolution of such a counter is sufficient for distin- 
guishing between x-rays arising from basis metal and 
thin surface layer, as long as these metals differ by 
at least two units of atomic number. 

It has been reported that radiation from the source 
(non-destructive test) will be very small and will not 
be a hazard. The sensitivity of the measurement is 
limited by the absorption properties of the metal under 
investigation. It is possible to obtain good results with 
a thickness much greater than two half-thicknesses 
of absorption of the fluorescent x-rays in the metal 
itself. For example, the maximum thickness measur- 
able in aluminum is 4 mg./cm.*, in copper 30 mg./ 


em.*, and about 100 mg./cm.? for rhodium. This is the 
range of our measuring interest. 

An instrument, presently being marketed, may be 
used for measuring electrodeposited rhodium, by 
either measuring the intensity of the fluorescent x-rays 
from the film or by measuring the intensity from the 
basis metal which is affected by absorption in the 


film. 
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Developments In Chromium Plating 


By Lester F. Spencer 


ASICALLY, chromium plating solutions that are 
in commercial use consist of an aqueous chromic 
acid bath to which a suitable catalyst is added. The 
more widely used catalyst is the sulfate ion, which is 
introduced into the bath through the addition of 
sulfuric acid. While chromium may be deposited over 
a wide range of solution concentrations and operating 
temperatures, the deposition of: an industrially ac- 
ceptable electroplate dictates that the operating con- 
ditions be held to closely defined limits. 

The “low concentrate” bath, which has a nominal 
chromic acid concentration of 250 g./l. and 2.5 g./l. 
sulfuric acid, is a logical choice where the require- 
ments include a relative high hardness of deposit, high 
deposition efficiency and a rapid rate of metal deposi- 
tion. As a result, this bath type is suitable for the 
production of heavy deposits. The “high concentrate” 
bath, which has a nominal chromic acid concentration 
of 400 g./l. and 4.0 g./l. sulfuric acid, is used where 
higher conductivity plus better covering power on 
more complex parts is required. In addition, this bath 
is more tolerant to bath impurities and changes in 
solution composition, which has made it more pop- 
ular for decorative plating. According to Logozzo,! 
the intermediate bath type, containing about 300 g./I. 
of chromic acid, may be adopted as a happy medium 
on all types of work with the chromic acid-sulfuric 
acid ratio on a sliding scale of 75 to 1 up to 125 to 1. 
The lower ratio is preferred by some hard-chromium 
platers, whereas, the higher ratio has been used by 
decorative platers for better coverage over nickel in 
the lower current density areas. 

Considerable interest has been expressed in the 
proprietary, self-regulating, fluosilicate type baths in 
which the chromic acid-catalyst ratio is automatically 
controlled. Although a more detailed discussion of 
these bath types will follow, it may be well to mention 
a few claims that have been given, thus:— (a) a char- 
acteristic high speed of metal deposition; (b) the 
ability to “chrome onto chrome”; (c) a uniform cover- 
ing power which is particularly advantageous on com- 
plex shapes; (d) an apparent lower adverse effect on 


TABLE I 


CrO; — 33 oz./gal. 
SO, — 0.25 oz./gal. 
— 1.5 oz./gal. 
CrO; — 33 oz./gal. 
SO, — 0.33 oz./gal. 

F — 0.027 oz./gal. 

to 130°F. 
1.5 to 3.0 amp. /in.* 


Fluosilicate Bath 


Fluoride Bath - 


Temperature 
Current Density 
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the fatigue strength of steel; and, (e) a solution 
stability under variable operating conditions. 

A typical fluosilicate and fluoride type bath are 
shown in Table I. The sulfate is added as sulfuric acid. 
The fluoride catalyst is obtained from potassium 
fluoride, this bath being reputedly one in which some 
degree of corrosion is possible. To prevent this, it has 
been suggested! to flash chromium plate a part calling 
for selective hard chromium prior to stopping-off. 
Then, after the heavy deposit has been obtained, the 
light protective film of chromium is removed. 


Factors Influencing Chromium Deposition 


Although extensive investigations have been made 
by research workers within the field on various aspects 
of chromium electrodeposition, the mechanism that is 
involved is still a controversial subject. However, it is 
not the intent at this time to critically discuss the 
many hypotheses which have been advanced, but to 
mention new work that has been performed on the 
subject. 

On one theoretical aspect of chromium deposition, 
the work of Runkowski & Knoor* may be of interest. 
They measured the deposition potentials at chromium 
surfaces and have suggested that the deposition of 
chromium from the hexavalent ion takes place in four 
steps, the final stage being a reduction of divalent 
chromium to chromium metal. This was a confirmation 
of work that had been previously done by Birynknov* 
in 1941 and by Ogburn & Brenner’ who performed 
their work in 1949. 

It has been established by earlier investigations that 
the passage of a current through an aqueous chromic 
acid solution will result in the cathode becoming 
covered with insoluble chromic chromate, thus pre- 
venting the deposition of metallic chromium. As the 
current density increases to high values, metallic 
chromium will deposit. However, the deposit will be 
spongy and produced with poor current efficiency. 
The reduction mechanism will be considerably differ- 
ent when there is added to the bath a small amount 
of a foreign anion such as sulfate (SO,~), fluoride 
(F-) or, fluosilicate (SiFg=) ion. These ions are 
termed “catalysts” since they will permit, under suit- 
able operating conditions, the deposition of metallic 
chromium without themselves being consumed in the 
reaction. 

The function of a “catalytic” ion has been the 
subject of considerable speculation; however, it is 
commonly accepted that some form of a complex is 
present. Frey & Knoor® have suggested that the reason 
why deposition will not take place from a solution 
free of catalyst is that a film of trivalent chromium 
forms over the cathode allowing only hydrogen to be 
formed. The presence of sulfate ion, as an example, 
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will enable the penetration of this film and thus permit 
the deposition of metallic chromium. 

Frey” has indicated that the sulfate ion, when added 
gradually to a chromic acid bath, is changed at the 
cathode during the application of current into a solu- 
ble complex compound that can be detected analytical- 
ly in the bath. The presence of this complex is also 
indicated by the fact that barium chloride will not 
precipitate all of the sulfate within the solution.*:® 
Frey has indicated that this complex has linked 
trivalent chromium and sulfate ions in the ratio of 2:1. 

The foreign ion effect in the bath is associated with 
the free sulfate ions and not with those that form a 
linked complex. Evidence of this effect can be given 
by containment of the cathode within a diaphragm — 
the deposition of chromium ceases after plating satis- 
factorily for a period of time. It has been suggested 
that all of the free sulfate within the diaphragm has 
been complexed and, thus, deposition is inhibited. 
Without the diaphragm, the sulfate complex which is 
formed at the cathode is again destroyed at the anode 
so that, other things being equal, the cathodic chro- 
mium deposition can take place for an unlimited period 
of time. 

In order to provide an explanation for the 
phenomena occurring with reduction, Frey? conducted 
an investigation evaluating the amounts of chromium 
metal, trivalent chromium, hydrogen, and combined 
sulfate formed under conditions normal to chromium 
deposition. He established that the free sulfate con- 
centration falls sharply with time at constant current 
density. The current yields in metallic chromium 
and Cr+ ++ likewise fall off, while the yield in hydro- 
gen increases correspondingly. From this study, as 
well as further electrolyses, in which the starting solu- 
tions had a varying sulfate content, Frey found it 
was possible to ascertain the current yields in metallic 
chromium in relation to the sulfate content. 

It was ascertained that the yield of metallic chro- 
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Fig. 1. Sketch of Rousse!ot Cell and current distribution diagram. 


mium is at a maximum with a sulfate content of 
about 1.0 per cent. The current yield in chromium 
metal decreases with a rising sulfate content above 
the base concentration of 1.0 per cent; a cor- 
responding increase in Cr+ ++ accompanying this ef- 
fect. By determination of the combined sulfate in 
these tests, with the aid of the ratios mentioned of 
combined Cr+ +* to combined sulfate in the complex, 
the free and combined Cr++*+ could be calculated. 
It was shown that, with increasing sulfate, the com- 
bined Cr*+*~* increases linearly with the free Cr*+* +. 

Brittain & Smith’ performed an interesting experi- 
ment in which they continuously observed and photo- 
graphed at high magnifications the surface of a 
cathode onto which chromium was being deposited. 
The work showed that the release of hydrogen bubbles 
from the surface was a discontinuous process occur- 
ring with a definite periodicity. Periodic cracking at 
the surface of the cathode was observed and was found 
to be associated with the discontinuous evolution 
of hydrogen. 

On the practical side of the ledger, there are basically 
five factors that will influence chromium deposition, 
namely: (a) chromic acid concentration; (b) chromic 
acid to catalyst ratio; (c) solution temperature; (d) 
current density; and, (e) concentration of impurities. 
All of these factors influence the bright plating range 
and covering power of the bath. 

The inter-relationship of the abovementioned factors 
has aptly been demonstrated by Rousselot,® using a 
standard Hull cell with a specimen bent to an angle 
of 78 degrees and positioned in the cell as shown in 
Fig. 1. In his experimentation, the basis of comparison 
was covering power, which was evaluated by measur- 
ing the depth of penetration of the chromium into the 
bend under controlled plating conditions. He con- 
cluded that, at any one temperature and chromic acid 
concentration, there existed an optimum sulfuric acid 
concentration to produce the maximum covering 
power. In the same manner, the effect of impurities 
such as trivalent chromium and iron on covering power 
was evaluated. 

Not only had Rousselot demonstrated the less criti- 
cal nature of a “high concentrate” bath to changes 
of the chromic acid-sulfate ratio and to impurities, 
but also had proven on a production scale that baths 
of an intermediate chromic acid concentration were 
better technically’® for decorative plating than those 
conventionally used, 

Weimer® has mentioned that plating conditions on a 
production scale are frequently chosen on an empirical 
basis. Conditions are more easily standardized when 
relatively simple shapes are to be plated, but more 
difficult in the plating of a complicated design so fre- 
quently realized in the protective plating of zinc die 
castings. Occasionally, the plating of a complicated 
design may be simplified by racking and “self rob- 
bing” of high current density areas. However, when 
this cannot be done, it frequently is necessary to ob- 
tain a compromise between “What is desired” and 
““What can be achieved.” 

The more common catalyst employed in the electro- 
deposition of chromium is the sulfate ion, which is 
added at a concentration of about 1.0 per cent by 
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weight of the chromic acid concentration within the 
specific bath. This catalyst, along with additions of 
other radicals such as fluoride, fluosilicate, and fluo- 
borate, are employed in proprietary, self-regulating 
baths. The advantage of the multiple catalytic addition 
over a single sulfate catalyst is increased current effi- 
ciency. 

One of the biggest problems in the operation of a 
two-catalyst plating bath® is the control of the indi- 
vidual catalysts, each requiring separate analysis. 
Thus, in the standard bath, the two main solution 
variables would be the chromic acid and sulfate con- 
centrations. In the two-catalyst solution, the variables 
are increased to three, in which an alteration in the 
concentration of one means an independent adjust- 
ment of the other two. This is further complicated by 
the fact that fluosilicate or fluoborate cannot be re- 
moved readily from the solution in the same way as 
the sulfate ion by the addition of a barium compound. 


In the self-regulating bath, the catalysts are added 
in the form of sparingly soluble salts, an excess of 
which is always lying insoluble at the bottom of the 
plating tank. Alteration in either the solution temper- 
ature or the chromic acid concentration within the 
bath will permit a re-adjustment of the catalyst con- 
centration within the solution as a reversible reaction, 
in that either precipitation or a dissolving action of 
residual catalyst will be experienced. This solution 
equilibrium must be maintained and, to assure that 
reversibility is active, it is necessary daily to stir up 
the residue so that it does not become “blanketed” by 
precipitated lead chromate. The principle of self regu- 
lation enables the more exacting dilute chromic acid 
solution to be used without difficulty. 


Invariably, the presence of ions other than the cata- 
lysts will adversely affect the deposition characteristics 
of a chromium-plating solution. Trivalent chromium, 
when present in amounts above one oz./gal. in a chro- 
mium solution, may result in a gray, nodular deposit 
on heavy buildups. In decorative plating, trivalent 
chromium is not considered a factor to be reckoned 
with, since normal operating conditions are in its 
favor. Thus, since the anode area is always larger than 
that of the cathode, any trivalency formed at the 
cathode is re-oxidized at the anode to the hexavalent 
state because of its larger area. However, in hard 
chromium plating, particularly where the anode area 
must be necessarily small to plate internal areas, the 
normal re-oxidizing process cannot be realized to the 
fullest extent. In this case, trivalency will build-up, 
with the result that remedial steps are required to pre- 
vent poor work. 


Heavy metal impurities, individually and at low 
concentration, have little detrimental effect, but the 
additive effects of small concentrations of a number 
of these metals will certainly reduce covering power. 
It is thought® that this is probably due to the reduc- 
tion in concentration of “free” chromic acid in which 
the actual chromic acid to catalyst ration is altered. 
Iron, which is frequently identified as a contaminant 
in hard chromium plating, may be tolerated up to 
about 0.94 oz. /gal. without any signi®cant change in 
plating characteristics. Borates and chlorides are com- 
mon impurities in decorative chromium plating solu- 
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tions, the borates being particularly harmful when 
present in concentrations in excess of a few tenths of 
an ounce per gallon in fluoride-containing solutions, 
whereas, chlorides at concentrations as low as 0.007 
oz./gal. will be harmful in all types of solution. Chlor- 
ides will result in loss of efficiency, reduction in cover- 
ing power and etching of the bare metal at low cur- 
rent density areas. In hard chromium plating, this 
impurity will cause an increase in usage of anodes and 
a nodularity in deposits. 
Spray Suppressants 

Due to the low cathode efficiency and high current 
density characteristics of a chromium plating solution, 
large volumes of hydrogen are evolved at the cathode 
during electrolysis, whereas, oxygen is evolved at the 
anode, due to the use of an insoluble anode. These 
gases are released in a stream of bubbles of high sur- 
face tension and energy and, upon reaching the sur- 
face of the bath, they burst violently, throwing out 
a fine mist or spray of droplets of the highly-corrosive 
plating solution. This spray represents a definite hazard 
to the operator due to its highly toxic nature. It also 
presents a definite hazard to surrounding plating 
baths, particularly copper, nickel, zinc, and cadmium, 
Thus, even a small amount of hexavalent chromium as 
the contaminant ‘may have disastrous effect on both 
the cathode efficiency and general operating character- 
istics of the bath. It has been reported that a value 
on the order of about 0.014 oz./gal. of hexavalent 
chromium in a Rochelle copper bath will reduce the 
cathode efficiency to zero. A third factor of im- 
portance is the loss of chromium due to misting, which 
may be as high as 30 per cent of the total chromic 
acid used. 

Although several methods have been employed for 
the elimination of “misting,” each proved to be limited 
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in scope. These included the use of the paraffin base 
hydrocarbons, foaming or frothing agents as exempli- 
fied by cresylic acid, fish oils, and floating objects. 
Of more recent interest as a spray suppressant is the 
use of surface activating agents, these being basically 
the fluorinated hydrocarbons, which are described in 
patents'* and in an article by Ramsden." It is claimed 
that the surface activating organic performs a dual 
role in reducing surface tension and serving simul- 
taneously as a foam blanket. They are reputed to be 
stable at the temperature and under the oxidizing con- 
ditions realized in chromium plating. The effect of a 
fluorinated hydrocarbon on the surface tension of a 
chromium plating solution with concentration is given 
in Fig. 2a, whereas, the relationship of the concentra- 
tion of the surface activating organic to the temper- 
ature of the solution is given in Fig. 2b. 

These organics are relatively expensive and, when 
employed for the suppression of mist, it is wise to 
study the quantities used and their effect on the 
chromic acid consumption to determine their eco- 
nomic advantage in any particular installation. Of 
interest is the remark by Weimer,” who has stated 
that these addition agents are not suitable for hard 
chromium deposits due to their tendency to pit. 

It may be well to consider the other methods that 
have been used in suppressing mist, thus:— 

(a) the saturated oils, as exemplified by the 
paraffin base hydrocarbons, are not totally effective in 
suppression of mist. In addition, they have several 
disadvantages which include the possibility of fire 
hazard, and the carry-over of oil in subsequent rinses, 
giving rise to contamination and the danger of dermi- 
titis, particularly if the oil should become rancid. 

(b) Cresylic acid and similar foaming agents are 
normally readily oxidizable. This fact in itself will 
infer partial protection of the bath; however, another 
factor of greater importance must be considered. 
Thus, there is a danger that this oxidation effect may 
increase the concentration of trivalent chromium be- 
yond reasonable limits and, thus, cause serious damage 
to the chromium plating solution. 

(c) Although fish oils may be used in smaller 
quantities than mineral oils, due to their tendency 
to produce a foam blanket, they are not used extensive- 
ly due to the necessity of frequent additions to assure 
complete coverage at all times. Fish oils are con- 
sidered to be more stable than cresylic acid. 

(d) Polyethylene chips, rods, balls and sealed 
glass cylinders are used to some extent in hard chro- 
mium plating where the time factor required for 
plating is relatively long as compared to decorative 
plate. The function of these objects is to serve as a 
floating barrier so as to prevent the spray from 
reaching the atmosphere. In decorative plating, where 
the cycle may vary from 3 to 5 minutes, difficulty is 
experienced in maintaining a proper distribution of 
these floating objects, and frequently they become en- 
tangled with racks and suspension clips, thus being 
carried out with the articles that have been plated. 


Anodes 


In contrast to the majority of electroplating solu- 
tions, in which metal replacement is from anode dis- 
solution, the complex mechanics of the chromium bath 
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Fig. 3. Relationship between crack pattern and other properties 
of chromium. 


necessitate the use of insoluble anodes. It has been 
found impractical to use wrought chromium anodes 
and, as a result, lead or lead alloy anodes are em- 
ployed universally. During electrolysis, a peroxide film 
forms on the anode which serves as a protective bar- 
rier to solution attack. However, when the chromium 
bath is idle, this protective film dissolves, which makes 
it possible for the solution to attack the anode. In 
order to minimize this attack, a number of lead alloys 
have been investigated, which include lead-antimony, 
lead-silver, lead-tellurium and the lead-tin alloys. The 
92.0% lead = 8.0°> antimony have been found to 
give satisfactory anode life in the conventional sulfate 
bath, whereas, 93.0% lead = 7.0% tin is the preferred 
anode material in fluoride = containing solutions. The 
lead-antimony-silver alloy is a recently developed 
anode material which is reputed to be superior® to 
any of the existing lead-base alloys in commercial use. 
This alloy type is also being considered for tank 
linings. 

The primary function of the anodes in a chromium 
plating solution is to serve as a current conductor 
through the solution. To obtain optimum current dis- 
tribution with attendant good covering and throwing 
power, it is essential that the anodes not only be 
correctly positioned but, also, that a uniform film is 
over the entire surface. This means that daily examina- 
tion of the anodes should be made to assure that a 
continuous anode film is present and also to free the 
surface from salt encrustations. It is also essential 
that the anode have a sufficient large surface area to 
permit the re-oxidation of trivalent chromium to the 
hexavalent state so that a correct balance of about 
1 oz./gal. of the trivalent ion is maintained in the 
bath. Trivalent chromium ion can also be regulated by 
the current density at the anode, the lower values 
tending to reduce the formation of trivalent chromium. 

It is essential that good contact be maintained at 
the hooks and between the anode and the hook. The 
round anode is generally accepted as providing a 
simple, good performing medium without “blind spots” 
on the back side. The anode is made from an ex- 
truded alloy and burnt into a_ heavily lead-alloy- 
covered, short copper hook at an inverted cone joint 
thus ensuring that it is always above the solution 
level. 
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Plating Tanks 


A great majority of chromium plating tanks are 
steel tanks that are lined with a 92.0% lead = 8.0% 
antimony alloy. Although the lead-tin alloy is used as 
anode material for the fluoride type solution, its use 
as tank material is limited, due to a reputed difficulty 
experienced in producing satisfactory joints. Apparent- 
ly, antimonial lead lining has given satisfactory serv- 
ice for both the sulfate and the fluoride type solution. 


There is some controversy as to procedure employed 
in conditioning a tank lining prior to its introduction 
into service. One type of recommendation is that the 
tank be mantained at a positive potential at all times 
to ensure that a protective anodic film is always 
present on the lining. Another school of thought 
favors a short period of electrolysis of the solution 
with the tank being made anodic, after which every 
step is taken to ensure that the tank lining is kept 
electrically neutral. It is reputed that this latter method 
has produced very few, if any, lining failures due to 
electrolytic action. 


The use of plastics as a tank material appears to 
be limited; however, it is anticipated that they will 
be used to a greater extent in the future. Polyester, 
resin-bonded glass fiber tanks have been used for the 
sulfate type chromium plating solutions. Tanks are 
molded in standard one piece forms with rounded 
corners and relatively smooth surfaces. Special size 
tanks are straight-sided and square-cornered, with all 
joints pressure bonded. Overflow dams and drains can 
be built in. Wall thicknesses and reinforcement rib 
dimensions are dependent upon the size of the tank. 
Vinyl-resin linings also appear to give satisfactory 
service for chromium plating solutions provided the 
temperature does not exceed about 140°F. 


MUMBER OF CRACKS / 5Q IN. 


30 #40 30 GO 70 80 
TEMPERATURE 


Fig. 4. Relationship of plating temperature on frequency of cracks. 
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Physical Properties 


One of the most widely investigated properties of 
electrodeposited metals, including chromium plate, is 
the delayed fracture that may occur in service after 
a period of time under an essentially constant stress 
much lower than the yield strength. This phenomenon 
is particularly evident in the plating of high strength 
steels and is described as “delayed fracture,” “static 
fatigue,” or room temperature “stress rupture.” It is 
also associated with the presence of hydrogen in the 
deposit, introduced either in the acid dips employed 
prior to plating, or even in the actual plating opera- 
tion. One investigator,'* along with others interested 
in this field, studied this phenomenon using as a base 
material A.I.S.1. 4340 steel; which particular alloy 
has wide acceptance in the aircraft industry. On both 
specimens that had a direct chromium deposit, and 
one that had a copper-nickel underplate, the incidence 
of failure by “static fatigue” was practically nil, indi- 
cating that complete recovery was obtained after bak- 
ing for about 24 hours at 350°F. 

Weimer® has mentioned the interest in determining 
the nature of stress within an electrodeposit of chro- 
mium and its effect on the fatigue properties of the 
underlying basis metal. He has indicated that there ap- 
peared to be a general agreement that the fatigue limit 
of chromium plated steel was independent of the hard- 
ness of the steel base, but is a function of the residual 
internal stress of the chromium and the intrinsic 
fatigue strength of the electrodeposit. 

In regard to the effect of chromium plating on the 
fatigue strength of steel, Williams & Hammond,”° in 
an intensive investigation of a Ni-Cr-Mo steel, indi- 
cated that: (1) the actual fatigue limit after chro- 
mium plating is independent of the hardness of the 
steel; (2) a linear relationship exists between residual 
internal stress in the chromium deposit and the per- 
centage loss in fatigue limit; (3) fatigue failure of 
chromium plated components is governed jointly by 
the residual internal stress of the chromium and the 
intrinsic fatigue strength of the electrodeposit; (4) 
the fatigue limit of normal, hard chromium deposits 
is about 20 to 25 tons in.*; (5) the fatigue limit 
of heat treated chromium plated steel varies with 
the thickness of the chromium deposit, the loss in 
fatigue strength being greater for thicker deposits. 
“As plated,” the fatigue limit is largely independent 
of the deposit thickness; (6) heat-treatment in the 
range of 200 to 300°C. causes further reduction in 
the fatigue limit below the “as plated” value, but heat 
treatment at approximately 440°C. restores the fatigue 
limit to the “as plated” level; (7) by treating at still 
higher temperatures, e.g. 520°C., it is possible with 
some steels to restore fully the fatigue limit of the 
plated steel to a value corresponding to or even ex- 
ceeding that of the basis material. 

Their recommendation for restoration of fatigue 
strength centers around a reheat; however, their 
recommended temperature is around 520°C. Some loss 
in hardness of the chromium deposit will be realized. 

Fairly recently, a number of patents had been 
granted'*-!® which outline a procedure to obtain at 
least an 85% retention of the fatigue strength of the 
basis metal. This procedure is based on a plating 
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sequence from a special bath, followed by a low tem- 
perature heat-treatment of the plated article. One 
patent™* involves a “high concentrate” bath, compris- 
ing 400 to 800 g./l. CrOs, 0.5 to 6.0 g./l. of a dis- 
solved sulfate, and 0.1 to 16.0 g./l. of a dissolved 
fluosilicate, the sum of these two catalysts varying 
with the chromic acid content. The electrodeposit, 
which is at least 2 mils thick, is heated to a tempera- 
ture of 200 to 800°F. Another patent'® involves a 
“low concentrate” bath containing from 150 to 250 
g./l. of chromic acid and a proportionate amount of 
the double catalysts, the sulfate and fluosilicate ions. 
This bath is specified to produce a deposit from 5 
to 15 mils thick, which has a crack pattern of 1,200 
to 10,000 crack-lines per inch. The increase in fatigue 
strength as the crack pattern increases is illustrated 
in Fig. 3. It is interesting to note that the patents 
issued to Stareck and associates claim that a crack 
pattern of about 1000 crack-lines per linear inch will 
produce a chromium plated item having a fatigue 
strength of at least 60.0% of that of the original 
plated steel,!® whereas, a crack pattern of 1,200 to 
10,000 crack-lines per inch increases this percentage 
value to 85.0%. 


Fry’® has also made a thorough study of the charac- 
teristic crack pattern observed in chromium plated 
items. He associated parallel striations to the basis 
metal, as shown by etching a cross-section of a deposit 
with these cracks, the striations becoming wider and 
the crack depth increasing with a decrease in the num- 
ber of cracks as the plating temperature rises. As il- 
lustrated in Fig. 4, it appears that these cracks and 
striations disappear at a temperature of about 160°F. 


In uncracked deposits, Fry has indicated that the 
stress is independent of, or decreases, with deposit 
thickness. Isolated cracks will be the first to appear 
and, at the time general cracking occurs, the first 
striation is formed, accompanied by a decrease in the 
mean stress. As indicated in Table II, temperature is 
effective in realizing a heavier crack-free chromium 
deposit. One comment made by Weimer® is that the 
thickness at which cracking was observed by Fry dif- 
fers from that normally observed in accelerated or 
outdoor corrosion tests. There seems to be little doubt 
among the experts that a corrosive atmosphere initiates 
cracking where none exists when the metal is de- 
posited. 

In a decorative plate, it is well known that a chro- 
mium deposit is quite porous up to thicknesses of 
0.00002 inch and, when the deposit is heavier than 
this value, it will crack readily upon outdoor ex- 
posure. Under these conditions, one can realize the 
advantage of a crack-free and pore-free chromium, in 
that greater service life of a decorative, composite 
chromium plate will result. 

It has been stated that the production of bright, 
crack-free deposits from conventional solutions is cer- 
tainly not so difficult as the production of the thicker 
deposits suitable for engineering purposes. Brown, et. 
al. produced a bright, crack-free deposit of chromium 
from a solution having 250 g./l. chromic acid, and a 
sulfate ratio of 150/200:1. This bath was operated at 
a temperature of 130°F. and an average current density 
of 1 amp./in.?. One difficulty is that the conditions 


TABLE II 


Effect of temperature on maximum chromium 
thickness which is crack-free (Fry’s method ) 


oe Maximum Thickness for Crack 
Temperature, °C amp./dm.* ' Free Deposits (Microns) 
ee 16 > 235 < 35 
30 > 15 <15 
10 < 2.5 
30 < 6 
64 > 4 < 8 
Oe 30 >30 
40 >10 
>14 <24 
80 > 15 


of operation of this bath will require considerable 
modification of existing plant and jigging equipment. 

Weimer® has suggested a plating solution that could 
be used with existing plating equipment and yet pro- 
duced the desired results. The solution has a chromic 
acid concentration of 375 g./l. and, as with the 
self-regulating process, the catalysts are in the form 
of sparingly soluble salts. In this way, with respect 
to the catalyst, the balance of the solution is self- 
regulated at varying chromic acid concentrations and 
at fluctuating temperatures. The recommended operat- 
ing temperature range was given at 115 to 120°F. and 
an average current density range of 72 to 288 amp./ 
ft.2. The solution has excellent covering power, and 
thicknesses of 0.000006 inch per minute can be ob- 
tained at 144 amp./ft.’. 

A fairly thorough investigation of this bath was 
made to determine the conditions under which a 
crack-free deposit was obtained and compared to that 
obtained from a standard self-regulating bath and from 
ordinary chromic acid baths containing a 400 g./1. 
and a 250 g./l. concentration of chromic acid with a 
ratio of 100:1. The results, as given by Weimer,® may 
be briefly summarized, thus: 

The two ordinary chromium baths and the self- 
regulating high speed solution produced crack deposits 
at about 0.00002 inch and above. In the crack-free 
bath, the deposits were crack-free until the operating 
temperature was reduced to 110°F. and then only at 
a current density of 2 amp./in.* and a thickness of 
0.00004 inch. As to impurities, chlorides below 0.05 
g./l. and boric acid below 3 g./l. did not affect the 
deposition of a crack-free deposit. A number of spray 
suppressants were also tested, with no apparent ad- 
verse effects, although only materials that were stable 
at high temperatures and in the presence of fluorides 
were investigated. Deposits below 0.000015 inch are 
quite porous; however, in contrast to that experienced 
with the standard, decorative chromium plating solu- 
tions, as the thickness of deposit obtained in this 
crack-free bath increased above 0.000015 inch, the 
porosity decreased, accompanied by a corresponding 
increase in corrosion resistance. At thicknesses in 
excess of 0.0001 inch, cracking will be realized with 
subsequent decrease in corrosion resistance. Although 
the average deposit thickness is very much dependent 
upon the design of the item being plated, production 
experience has indicated that maximum corrosion re- 
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sistance is obtained at an averags plate thickness 
of 0.000035 inch. 

A workable high temperature, high ratio, crack-free 
solution cited' contained 375 g./l. chromic acid, 16.5 
g./l. sulfuric acid and 33.0 g./l. of trivalent chromium, 
The operating temperature range is from 125 to 
130°F., and the current density 100 to 300 amp./ft.’. 
This bath may be used where critical metallurgical 


factors, such as stress, fatigue values, or excessive Tue treating of aluminum for chromate conversion 
impact beyond the scope of regular chromium deposits, coatings has long been a problem at many plating 
are required. shops. The first difficulty encountered is etching of 

It is considered impractical’ to produce crack-free the basis metal. Of prime concern is the pieces that 
deposits from conventional solutions unless _ the have been machined on which tolerances must be held. 
operating temperature is above 160°F. A recently The associated problems have been solved by caustic 
patented solution’® involves the addition of a selenium etching the pieces before machining. This removes 
compound to the conventional chromic acid solution, any preservative coating that has been applied. It 
realizing the deposition of a crack-free deposit up also removes the heavy oxide that forms on aluminum 
to about 0.001 inch with the bath operating only and its alloys. The parts may then be machined to 
slightly above 120°F. However, the deposits are dull their proper dimensions. Because the heavy con- 
and the solution has poor covering power, which taminates have been removed, the material can be 
severely limits its application. A further modification processed by a very light etch or, in some cases, by 
of the basic chromic acid bath has been cited* that using a non-etch cleaner. Thus, the removal of steck 
has adequate plating speed and covering power, al- is kept to a minimum on finished parts. 
though the operating temperature is still rather high Cleaning procedures vary greatly. One process 
(150°F.). This bath is reputed to produce a crack- which has been used successfully on most all types of 
free deposit up to 0.001 inch in thickness. Since the aluminum alloys is as follows: First, thoroughly de- 
chloride anion may cause a cracked deposit, this im- grease all parts. Then proceed to etch or non-etch 
purity must be kept below 0.03 g./l. The hardness of cleaner (6 to 8 oz./gal.). Rinse in clean running water. 
this deposit is in the vicinity of 600 V.P.N. Immerse in a bath of straight nitric acid, or a bath 
consisting of nitric acid 75% by volume (25% by 
volume of water). Rinse in cold running water. Hot 
rinse. Immerse in chromate conversion coat for a 
period of 1 to 3 minutes. Rinse and dry. 

The hot rinse before applying the chromate ensures 
a more even color and coating and works much better 
55, 68 (July 1957). than heating the chromate solution itself. Almost the 
Birynkov & Lelukov, Korrosion u. Metall., 294-297 (Aug. same procedure applies to sheet metal parts that are 
1941). to be spotwelded or riveted. First, caustic etch pieces 
Ogburn, F. & Brenner, A., J. Electrochem. Soc., 96, prior to assembly. After assembly it is best to avoid 
Fron, M. & Keser, C., Zeitschrift fur Electrochemie, 60, caustic and acide if possibile. This will avoid 
(1956). ment of these solutions in the overlapping areas that 
Brittain, C. P. & Smith, G. C., Trans. Inst. Metal Fin., have been welded or riveted together, and eliminate 
33, 280, (1955-1956) . bleeding, spotting, streaks, and uneven coatings of 
Rousselot, R., Metal Finishing, 53, 50 (May 1955), p. chromate. 
99 (June 1955). One means of eliminating caustic and acid is to 
Weimer, D. E., Metal Finishing J., 5, 89 (March 1959). degrease thoroughly, rinse in methanol (if parts are 
Rousselot, R., La Conference Annuelle de Chrome Dur, small), rinse in cold running water, rinse in hot 
(1955). water, apply chromate conversion coat, rinse in cold 
Ramsden, P. J., Electropl. and Metal Fin., 10 (1957). water, and dry. In the case of large assemblies where 
y it would be impractical to immerse in methanol after 
H. US. Pat 2750506 12, 1956). degreasing, it is suggested that parts be wiped with 
Millage, U.S. Pat. 2,750,337, (June 12, 1956). Brown, H., methanol or cleaned mechanically, rinsed in clean 
U.S. Pat. 2,846,380, (August 5, 1958). running water then in hot water, chromated, rinsed, 
Brown, B. F., NRL Report 4839, (Oct. 3, 1956), U.S. and dried. 
Dept. Commerce, Off. Tech. Serv., Washington, D. C. If parts must be caustic etched after assembly, it is 
Stareck, J. E. and Seyb, E. J., Jr., U.S. Pat. 2,800,437 imperative to rinse parts thoroughly in two running 
(July 23, 1957). : water rinses and a hot rinse before chromating. It is 
preg Baad and Seyb, E. J.. Jr., U.S. Pat. 2,800,438 suggested that the parts be rinsed for at least five 
jh J. E, Seyb, Jr. E. J. and Paseel, F, US. Pat. minutes to ensure relief of trapped cleaning materials, 

thus eliminating to a great extent white salt formations 

in joints, caused by cleaner and acid retention. Do 


Chromating of Aluminum and 
Aluminum Assembly 


By Robert W. Anderson 
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not try to over-extend the life of the chromate baths, 
or to add to a solution. This only leads to a powdery, 
soft, uneven coating that does not have the desired 
protective qualities. 
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Handling Hazards Organic Finishes 


By Dr. D. C. Sayles, Huntsville, Alabama 


IRE, explosion or chemical poisoning or toxicity 

are the three major hazards to which personnel 
in the organic finishes industry are exposed. In order 
to prevent the unnecessary occurrences of industrial 
poisonings or injury stemming from the exposure to 
toxic or flammable chemicals, a coordinated endeavor 
involving measures for fire prevention, personnel pro- 
tection, medical control, engineering control of en- 
vironmental contaminants, supplemented by health 
education and supervision, is required. 


Potential Hazards 

FIRE 

It is essential that all storage and handling areas 
for combustible chemicals which are used in the 
finishes industries be adequately ventilated so that 
the vapor concentrations are maintained at a safe 
level. Chemicals which may react with one another 
must be kept separated. Chemicals should not be 
stored in quantities which are larger than that which 
can be adequately controlled by the local firefighting 
unit were they to catch on fire. Although water is 
usually the main fire-fighting component, fire-fighting 
equipment and materials should be specific for the 
type of fire which may occur. Where flammable vapors 
may be produced, electrical equipment must be of the 
explosion-proof type, and the equipment and materials 
should be adequately grounded. Non-sparking tools 
should be used, and static-conductive apparel and shoes 
provided. 


EXPLOSION 


The principles guiding the elimination and control 
of fire hazards are applicable to explosion hazards as 
well. Some thought should be given to the use of 
earth, sand, concrete or metal barricades in appropriate 
places to decrease the possibility of the spread of 
fire or the effects of explosion in the event that these 
were to occur. These protective devices should be com- 
parable to those employed in the propellant and ex- 
plosive industries. 


TOXICITY 


The prevention of poisoning and chemical burns of 
body tissues requires proper engineering design of 
operations, including adequately designed ventilation; 
appropriate personal protective practices and equip- 
ment: periodic health surveillance procedures; and 
health education and supervision. Indoors, ventilation 


is often a matter of major importance; the choice 
between local exhaust and general ventilation being 
dictated by the magnitude and the nature of a given 
operation and the degree of toxicity of the material. 
Local exhaust ventilation is generally preferred from 
the health protective standpoint because it functions 
to control the toxic vapors and fumes at their source. 


MAXIMUM ALLOWABLE CONCENTRATIONS 


An index of toxicity which is ascribed to chemicals, 
gases, and vapors is the Maximum Allowable Concen- 
tration value (MAC). This is expressed as the con- 
centration in air to which a person may be exposed 
for an eight hour period for indefinite periods without 
any injurious effects on health. These values (ex- 
pressed in parts of the chemical per million parts of 
air) represent a consensus of a group of authorities, 
and are subject to periodic revision as more exacting 
knowledge on toxicity is accumulated. By way of 
illustration, one part per million is approximately 
equivalent to one pint in three thousand barrels or one 
inch to sixteen miles. Table 1 gives MAC values for 
gases and vapors commonly encountered in the finish- 
ing industry. 

The MAC values cannot be accepted literally with- 
out reservation since a great majority of the pub- 
lished MAC values are based on limited experimental 
data, opinion and speculation. Only in a very few in- 
stances has a correlation been established involving 
humans. Industrial exposure is generally to a mixture 
of chemical vapors rather than individual compounds 
and very little is known about the MAC values of 
chemical mixtures, Further, there is a broad variance 
in individual sensitivity and susceptibility to toxic 
chemicals. 

The major usefulness of MAC values is to provide 
a basis for the design of ventilation equipment and 
systems. It is, however, necessary to fully appreciate 
the fact that keeping the concentrations of toxic chem- 
icals at or below the MAC values will not necessarily 
prevent occupational poisoning nor does it mean that 
concentrations in excess of the MAC values mean in- 
evitable poisoning. 


Lethal Dose 50% (LD 50) 


A practical measure of toxicity which is commonly 
used in industrial toxicology is the LD 50 value. This 
is the minimum quantity of the poison (expressed in 
milligrams per kilogram of body weight) which will 
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METAL FINISHING, 


TABLE 1 


Maximum Allowable Concentrations of Gases 
and Vapors Encountered in the Finishing 
Industry 


MAC 
(ppm in air 
per 8-hour 


Substance workday) 


Acetone 
Acrylonitrile 


Amy]l acetate 
Isoamyl alcohol 
Benzene 
1,3-Butadiene 

n-Butanol 
2-Butanone 
n-Butyl acetate 

Butyl cellosolve - 
Carbon dioxide ~ 
Carbon disulfide - 
Carbon monoxide _ 
Carbon tetrachloride 
Cellosolve 

Cellosolve acetate 
Chloroform 
Cyclohexane 
Cyclohexanol 
Cyclohexanone 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane (ethylene dichloride). 
Dimethylaniline 
Dimethylsulfate - 
Dioxane 

Ethyl acetate 

Ethyl alcohol 

Ethyl ether 

Heptane 

Hexane 

Isophorone - 

Methanol 

Methyl acetate - 

Methyl butanone _. 
Methyl cellosolve 

Methyl cellosolve acetate 
Methyleyclohexane 
Methy! isobutyl ketone 
Monochlorobenzene 
Naphtha (coal tar) 
Naphtha (petroleum) 
Nitrobenzene 
Nitrogen oxides (other than nitrous oxide) 
Octane 

Pentane 

Pentanone 
Isopropyl aloohol 
Isopropyl ether 

Propyl acetate 
Stoddard solvent 
Styrene monomer 
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1,1,2,2- Tetrachloroethane 
Tetrachloroethylene 
Trichloroethylene 

Turpentine 

Vinyl chloride 

Xylene 


produce 50% fatalities in a group of experimental 
animals within forty-eight hours. 


Estimating Toxicity from Chemical Structure 


Because of the scarcity of toxicological data, a 
technique for estimating the toxicity of a chemical 
compound has been devised which is based on the 
assumption that chemicals having a similar structural 
configuration will have similar toxicity. This method 
of determining toxicity by analogy can serve only for 
providing an indication of toxicity, and should only 
be used with many reservations. It is only necessary 
to consider the difference between methyl alcohol 
(wood alcohol) and ethyl alcohol (grain alcohol) to 
fully recognize this. While both alcohols are toxic, 
methyl alcohol is by far the more deadly, and pro- 
duces rapid poisoning, blindness and death. 


First Aid 
A well-equipped first aid station should have ade- 


quate emergency water avilable in the form of showers, 
eye bathing fountains, total body immersion tanks and 
water hoses because water is the most effective single 
agent for reducing fire, explosion and toxic hazards. 
After the casualty is drenched with water, dilute 
vinegar should be applied to neutralize exposure to 
alkaline chemicals, and aqueous sodium bicarbonate 
to neutralize contact with acidic chemicals. 


First Aid Kits 


The first aid kit for use in surface coating instal- 
lations differs necessarily, from ordinary first aid kits 
since its contents must be especially suited to effec- 
tively treat any injury peculiar to the industry. These 
kits should be strategically located in easily accessible 
places in each building, storage area, and close to fire 
fighting equipment, 

The case of the first aid kit should be ruggedly con- 
structed and should have a hinged, tight-fitting cover 
so as to insure the rigid exclusion of dust. The usual 
first aid contents, such as, bandages, gauze, com- 
presses, adhesive compresses, adsorbent cotton, ad- 
hesive tape, neutralizing solutions, wooden applicators, 
paper cups, etc. are a must. 

The recommended contents for a typical first aid 
kit in a finishings plant, either of a manufacturing or 
application type, are: 

1. Equipment 
Large pair of shears 
Small pair of scissors 
Safety pins 
Paper cups 
Eye cup 
Wooden applicators 
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2. Drugs and Chemicals 


A. Sodium Bicarbonate Solution for Eye Treat- 
ment 

One bottle containing a saturated solution of sodium 
bicarbonate (baking soda, U.S.P. Grade) and labeled: 
“For Use in the Treatment of Eye Contamination With 
Acid.” The solution can be prepared by placing some- 
what more than ten grams of sodium bicarbonate in 
a bottle and adding one hundred milliliters of water. 


B. Sodium Bicarbonate for Skin Decontamination 

Several containers of sodium bicarbonate should 
be stored in the first aid kid which are labeled: “Dis- 
solve in Water to Produce a Solution for Treatment 
of Skin Contaminated With Acid.” 

C. Amyl Nitrite Ampoules as a Stimulant 

Several isoamyl nitrite ampoules labeled: “Break 
and allow the accident Victim to Inhale Contents for 
15-30 Seconds, at Intervals of 3 Minutes, so Long as 
the Victim is Rigid or Unconscious.” 

D. 5% Acetic Acid Solution 

Several bottles of white vinegar, labeled: “For Use 


in Neutralizing Skin Which Has Been In Contact With 
Alkali Solutions.” 


E. Borie Acid Solution 
A bottle containing a saturated solution of boric 

acid (10 grams in 100 ce, of water), labeled: “Irrigate 

Injured Eyes With Copious Quantities of Contents.” 


3. Antiseptics 


The use of one of the more effective antiseptics, such 
as benzalkonium chloride, etc. is preferred. 


4. Dressings 


Adsorbent cotton (2 ounces) 
Adhesive tape (1 inch width) 
Adhesive tape (2 inch width) 
Adhesive compresses 

Band-Aids (an assortment) 
Bandage compresses (2 inch width) 
Bandage compresses (4 inch width) 
Bandage gauze (1 inch width) 
Bandage gauze (2 inch width) 


5. First Aid Instruction Chart 


A first aid instruction chart and a list of the con- 
tents should be attached to the inside of the cover of 
the first aid kit. Each item should be clearly labeled 
as to its contents, and intended use. The kit must be 
maintained fully equipped at all times, and used items 
should be replaced promptly. 


Color Coding of Hazardous Containers 


The inherent hazards in the storage and handling 
of the solvents in the finishing industry has not al- 
ways been fully appreciated. The adoption of a color 
coding system comparable to that set forth in the 
military standard MIL-STD-172A is advocated, and 
its adaptation to container color coding would be as 
follows: 

The color coding system should consist of at least 
two categories to more effectively identify the hazards 


involved: 


1. Primary Warning Color: a primary warning 
color should be the assigned color which identifies 
the primary hazard from the standpoint of safety con- 
siderations. 


2. Secondary Warning Color: this is the color used 
to warn of a secondary hazard, and should appear as 
the second color band on the exterior of the con- 
tainer. 

A yellow band of color on the container identifies 
flammable or combustible contents. 

A brown band of color identifies the contents as 
toxic or poisonous. 

A blue band identifies anesthetics or harmful liquids. 

A green band identifies oxidizing liquids which re- 
act explosively or evolve heat when in contact with 
combustible materials. 

A gray band identifies liquids which are asphyx- 
iating in confined areas. 

The color bands on the containers should extend 
completely around the container, perpendicular to the 
longitudinal axis, on the upper portion with no 
separation between adjacent bands. Band width should 
be adequate to permit the entire color code to be 
placed on the upper one-third portion of the container. 


Containers 
Marking Containers for Shipment and Storage 


The identification markings on the containers should 
be clearly stamped, rollercoated, stencilled, or applied 
in any practical manner. These markings should not 
be applied to the bulge of the container since they 
may become blurred or scratched off during handling. 


Handling of Containers 


Drums should be handled carefully at all times in 
order to minimize the inherent hazards of fire, cor- 
rosion and toxicity. Rough handling of containers may 
cause leaks as a result of being dragged, pushed or 
banged against sharp objects. Sparks may also be 
generated, and fire could result from a_ puncture. 
Mats or wooden platforms are recommended as a 
means of insuring against spark generation. Drums 
should be handled by means of hand trucks because 
rolling the drums, if necessary, must be done slowly 
and carefully so that minimum agitation of the con- 
tents takes place, since non-conductive liquids are 
likely to build up electrostatic charges, which, unless 
these are dissipated by grounding, may result in 
sparks. Sparks in the presence of spilled, leaking or 
solvent-air mixtures may result in an explosion. 

Containers should be preferably handled by means 
of two-wheel hand trucks or four-wheel hand-operated 
platform trucks. These should always be fitted with 
wheels which are made of conductive, non-sparking 
brass, copper materials, and are of the roller or ball- 
bearing type which are well packed with lubricant. 
The platform should be of wood construction with 
countersunk bolts and fasteners to prevent possible 
damage to the containers during transport. 

The heavy drum cylinders or containers should be 
handled, for safety reasons, by means of battery- 
operated trucks of explosion-proof construction. Safe 
tongs, slings or lifters should be attached securely to 
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TABLE 2 
Disposal of Waste Finishing Materials 


Disposal Method Material 


Remarks 


Burning 
Alcohols 

Esters 
Ketones 

Ethers 

Evaporation Compressed gases 
Halogenated solvents 


Alcohols 


_..Acids 
Alkalies 


Amines 


Neutralization 


Dilution and Evaporation 


Organic acids 


Dilution and Neutralization __ Acids 
Alkalies 


Amines 


Hydrocarbon solvents 


For maximum safety, these should be ignited by means 
of a combustible trail. 


These should be diluted to a concentration of about 
3-5%, and then poured slowly into flowing water. 


Before neutralization is undertaken, these materials 
should be at a sufficiently dilute concentration so that 
the heat of neutralization is not excessive and can be 


handled. 


the boom. The container should always be securely 
tied down so that there is no movement during the 
period that it is being transferred since it may strike 
some obstruction. 


General rules for Handling Containers: 


(1) Leaking drums of flammable liquids must not 
be handled by storage battery operated trucks until 
the leak has been satisfactorily sealed, the material 
removed from the drum exterior, and the contaminated 
area cleaned up. 

(2) Bridge plates between buildings, railroad cars 
and trucks must be of sufficient strength so as 
to adequately support the heaviest load which may 
be transferred over them. They should also be fitted 
with rims or raised sides to insure that the trucks 


will not run off their edges. Anchor lugs or angles 
should be fixed to the underside of the bridges to 


prevent these from shifting under a load. 

(3) If rolling conveyor belts are used for the 
movement of drums or containers, they must be care- 
fully watched so as to preclude the possibility of hav- 
ing the drums fall off the belt or any other type of mis- 
hap. 

(4) Containers must be hoisted or lowered care- 
fully, and removed from the hoist in the safest manner 
possible. 


Disposal of Contaminated or Waste Materials 


Finishing materials, thinning solvents, etc. which 
have become contaminated, and constitute a hazard, 
can be either recovered by redistillation or disposed of 
by burning, evaporation, dilution or neutralization, 
or by a combination of these techniques. Table 2 gives 
specific information as to how this may be done for 
a number of finishing materials. 
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SHOP 


PROBLEMS 


METAL FINISHING publishes, each month, a portion of the inquiries answered as a 
service to subscribers. If any reader disagrees with the answers or knows of better or more 
information on the problem discussed, the information will be gladly received and the 


sender's name will be kept confidential, if desired. 


Bulk Anodizing 


Question: We recently purchased a 
perforated titanium cylinder to be used 
for anodizing small aluminum parts. 
These parts are degreased, etched, de- 
oxidized, and then emptied into the 
cylinder for anodizing. The solution 
used is a 15%, air-agitated, sulphuric 
acid bath with temperature 70 degrees 
and the voltage 16-18. 

So far we have been unable to get 
a satisfactory anodized surface on the 
parts. Can small pieces be anodized in 
bulk or must we rack them? Your 
opinion would be appreciated. 

H.G.S. 

Answer: Not all aluminum parts can 
be basket anodized. The shape must 
be such that good circulation of solu- 
tion is possible within the mass or 
parts in the cylinder. 

If you can arrange to pump the sul- 
furic acid solution through the cylin- 
der, you will probably get better re- 
sults. However, you must not expect 
the same quality as would be obtained 
by racking, in any case. 


Determination of Thin Copper 
Deposits 


Question: Could you please advise 
us on the following finishing problem. 
A piece of glass is coated with silver 
and then coated with copper and paint 
applied. The paint can be removed 
with caustic. We would like a method 
to determine the thickness of the cop- 
per coating. A drop test or colorimetric 
method would be of interest. The cop- 
per is estimated at 50-100 mg./sq. ft. 

The available dropping 
tests for copper deposits will remove 
about 5 microinches per second. Since 
your deposit thickness is only about 
3-6 microinches, such tests would be 
unsuitable. 

It is suggested that the copper film 


Answer: 
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be dissolved from a measured area 
with nitric acid, diluted, neutralized 
with ammonium hydroxide and the 
amount of copper determined with a 
colorimeter or photometer, in the usual 
way. 


Rectifier Ripple 


Question: Please advise if an 18% 


ripple voltage from an unfiltered, 3- 
phase, half-wave rectifier would cause 
poor results in bright nickel or 
chrome plating. The rectifier circuit | 
refer to is a 3-phase wye. What is the 
highest acceptable ripple to top grade 
platers? 
W. H.R. 

Answer: A three-phase wye rectifier 
with 18° ripple usually is not consid- 
ered desirable for bright nickel or 
chromium plating, although it may 
work in some instances. There seems 
to be no general agreement on this 
subject. 

The usual specification calls for a 
5% ripple, which will be obtained with 
a double wye or a full-wave bridge cir- 
cult, 


White Finishes 


Question: Is there any type of white 
paint that can be applied to lamp 
shields operating at about 350°F. that 
will not yellow after prolonged ex- 
posure? 

T.F.L. 

Answer: Finishes based on silicone 
polymers or copolymers having the 
proper organic intermediate will  re- 
main as white as porcelain. In addi- 
tion, they possess the properties of 
hardness, mar resistance, and flexibil- 
ity. They are useful at temperatures up 
to 550°F. 


Epoxy Coating 


Question: Is there any type of or- 
ganic coating which may be sprayed 
on rough metal surfaces to provide a 
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sanitary, easily washed, attractive fin- 
ish? 
M. D. A. 

Answer: Special spray equipment is 
available for application of two-compo- 
nent epoxy coatings to rough metal 
surfaces. The two components are 
mixed immediately before reaching the 
surface to which they are being ap- 
plied. The result is a very smooth, 
colorful surface. This process is entire- 
ly suitable for application to equipment 
in food processing plants or where a 
clean, attractive appearance is desir- 
able. 


Surface Coating 


Question: What type of coating 
would you suggest for application to 
metal surfaces exposed to sulfur 
fumes? 

J.R. 

Answer: One type of coating that 
has been used successfully in this ap- 
plication is based on_polytetrafluor- 
ethylene polymers. A special primer 
must first be applied and allowed to 
air dry. Then 4 to 6 coats of the final 
material, each about 1 mil thick, are 
applied, allowed to air dry, and then 
baked at 750°F. until a slight color 
change in the coating is observed. 


Mat Dip for Nickel Plate 


Question: | have your latest METAL 
FinisHING GUIDEBOOK on hand and 
cannot find any formula for producing 
a mat finish on nickel plate. Is there a 
mat dip for this metal? 

FE. 

Answer: A mat finish can be pro- 
duced on nickel plate by immersion in 
a solution of equal parts of 42° Baume 
ferric chloride and muriatic acid, at 
room temperature. It will be necessary 
tc apply a heavy nickel plate to allow 
for the etching action of the dip. 


Catalytic vs. Electroplating 


Question: Would you please com- 
pare the economics of bulk non-elec- 
trolytic plating with the barrel electro- 
plating of zinc or cadmium. 

If the non-electrolytic solutions are 
suitable for the barrel type of deposi- 
tion, I would like to know if they lend 
themselves to analysis and correction, 
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or are they discharged to waste when 
depleted? Are the techniques primarily 
the same? What about the overall com- 
parative costs of the deposit compared 
to barrel electroplating ? 
M. S. 

Answer: In general, electroless plat- 
ing is more costly than electroplating, 
and is usually employed where elec- 
troplating is unsuitable. Not all metals 
can be deposited catalytically. Zine and 
cadmium are not deposited by this 
method, so there can be no compari- 
son with electroplating. 


Stripping Chromium From Zine 


Question: We have chromium plated 
a number of zinc engravings with hard 
chromium to a thickness of about 
0.001” and wish to strip the deposit. 
We have used the reverse current sul- 
furic acid strip but have been troubied 
with excessive etching. Can you sug- 
gest another, more efficient strip for 
this combination? 


J.B. 


Answer: If the sulfuric acid strip is 
free from chlorides and is maintained 
at a density of at least 55° Baumé, the 
attack on the zinc basis metal will be 
minimized. Better results will be ob- 
tained if the deposit is stripped anodic- 
ally in a chromic acid solution of the 
same composition as your plating bath. 
If you have a reverse current etch tank 
for preparing steel for hard chromium, 
it will be quite suitable. 


Anodizing Aluminum 


Question: On aluminum extrusions 
or sheets that require a high polish 
prior to anodizing, we are troubled by 
clouds or the smears that appear on 
the material after the caustic etch and 
were wondering if you have overcome 
this problem with an iron-free tripoli 
bar or could possibly let us know any 
hints so as to overcome this problem. 
Our cycle is: 


1. Polish. 

2. Degrease. 

3. Dip into tank containing 8 oz. 
/gal. caustic soda solution, 150° 
F., % to 1 minute. 

4. Wash and neutralize. 

5. Into the sulphuric acid 15% 
solution. 


G. M. 


Answer: We doubt whether iron in 
the tripoli buffing compound is the 
cause of the streaks. However, you can 
use an aluminum oxide compound, 


which will contain no iron. 

You do not state what you use for 
neutralizing. This should be a solution 
of about 1 volume nitric acid to 2 
volumes water, or a deoxidizer of the 
sulfuric-chromie acid type, which will 


remove not only iron from the sur- 
face but also copper and other metallic 
smuts, resulting from caustic etch- 
ing. A non-etching aluminum cleaner 
should be used if a bright surface is 
desired. 


LANCY LABORATORIES, INC. 


c ng Engi s in Metal Finishing 
and Waste Treatment 
Pittsburgh Office: Philadelphia Office: 
Zeiienople, Pa. Cheltenham, Pa. 
0. Box 334 39 Hilldale Road 
Tel. 1174 Tel. Melrose 5-3616 

New eee Office: Hamden, Connecticut 
. Chestnut 8-3353 


STagg 2-4880 


Contal 


CONTRACTING 


70 RICHARDSON ST., BROOKLYN 11, N.Y. 


COMPLETE PLATING INSTALLATIONS 
DESIGN - LAYOUT - CONSTRUCTION - MAINTENANCE 


THE ANACHEM LABORATORIES 
TESTING ANALYSES ENGINEERING 
For Metal Finishers 
Plating solution analyses and control. Testing 
of deposit-thickness, composition porosity, 
tensile strength. Salt Spray tests. 
AIR FORCE CERTIFICATION TESTS 
1724 West 58th St., Los Angeles 62, Calif. 
AXminster 4-1262 


ERNEST J. HINTERLEITNER 
5117 Crenshaw Boulevard 
LOS ANGELES 43, CALIFORNIA 
AXminster 4-1531 
research — engineering — consulting 
since 1926 . .. U.S.A. and Foreign 


G. B. HOGABOOM JR. & CO. 
Consulting Chemical Engineers 


Metal Finishing — Electrodeposition — Solu- 
tion analyses. AIR FORCE CERTIFICATION 
TESTS — Salt Spray, thickness of deposits, 
adhesion. 

44 East Kinney St. Newark 2, N. J. 


MArket 3-0055 


TOMORROW'S PRODUCTS TESTED 

TODAY 

A service to aid industry in producing longer- 

lasting and better-looking products. Quick 

predetermination of durability and perma- 

nency by actual exposure test in South Flor- 

ida. Write us today for full information. 

SOUTH FLORIDA TEST SERVICE, INC. 

EST. 1931 

4301 N. W. 7th St. Miami 44, Fla. 


GRAHAM, SAVAGE & ASSOCIATES, INC. 


CONSULTING - ENGINEERING - RESEARCH 
Electroplating and Metal Processing 


Waste Treatment and Production Problems 
SURVEYS - DESIGNS - SPECIFICATIONS 
475 York Rd. Jenkintown, Pa. 
1724 Clinton St. Kalamazoo, Mich. 


DO YOU HAVE ANY PROBLEMS IN: 


barrel-still-automatie PLATING? 
sulfuric-chromic-color ANODIZING? 
personnel training-process EF FICIENCY? 
chemical -metallurgical-salt spray TESTING? 


THEN call our chemists-engineers-CONSULTANTS 


INDUSTRIAL ELECTROPLATING 
LABORATORIES 
19 Garwood Road Fair Lawn, N. J. 
SWarthmore 6-1609 


CROBAUGH LABORATORIES 
TESTING - RESEARCH - ENGINEERING 
Chemical - Metallurgical - X-Ray 
- Organic 
Metal Finishing Problems 
Air Force Certification Tests 
THE FRANK L. CROBAUGH CO. 
3800 Perkins Cleveland 14, Ohio 


SANDOE LABORATORIES 


Metallur gists 


Spray Thickness Tests—Analyses 
Metallography 


Research—Develop t—Testing 
209 Rosemary Lane Philadelphia 19, Pa. 
Victor 8-9518 


A. L. PIETROWICZ 


CONSULTANTS ELECTROPLATING, 
AMODIZING AND METAL 


OF CALIFORNIA 


1700 E. Gage Ave. Los Angeles 1, Calif. 
LUdlow 2-3794 


SCIENTIFIC CONTROL 
LABORATORIES 


Finishing Consultants—Registered Engineers 
Salt Spray—Thickness Testing—Analyses 
PLANNING—RESEARCH—DEVELOPMENT 
Cliffside 4-2406 
3136 S. Kolin Avenue, Chicago 23, if. 


PLATER S Hii 


TECHNICAL SERVICE. Inc CHICAGO 


Air Force Certification Tests, Solution and 
Metal Salt Analysis. Consultation, Design, En- 
gineering for the Metal Finishing Industry for 
over 25 years. 
59 East 4th St., New York 3, N. Y. 
Algonquin 4-7940 


PLATER S 


TECHNICAL SERVICE. “Enc CHICAGO 


Air Force Certification Tests, Solution and 
Metal Salt Analysis. Consultation, Design, En- 
gineering for the Metal Finishing Industry for 
over 25 years. 
509 S. Wabash Ave., Chicago 5, lil. 
HArrison 7-7648 


METAL FINISHING, December, 1961 


3 é 
$sid 
= 
4, 
Avan 
pa 
Rha > 
; 
4 
= 
| 


Science 
for 
Electroplaters 


69. Organic Brighteners 


By L. Serota 


This is the second half of Part 69 of 
this series. The first half appeared in 
the November issue.—Ed. 


Cobalt-Nickel Bath 
L. Weisberg and B. Stoddard found 


that the presence of sodium formate 
or formic acid and formaldehyde in a 
Watts nickel bath containing cobalt sul- 
fate will give a bright deposit of the 
cobalt-nickel alloy, which requires no 
buffing or coloring. The deposits, Weis- 
berg notes, are ductile, can be bent or 
twisted without lifting or peeling, and 
show little pitting difficulty. Impurities 
such as lead, copper, iron, zinc, and 
some organic impurities may render 
the deposit brittle. 


T. P. Hoare indicates that the de- 
posited nickel-cobalt alloy is an ex- 
ample of a bright or nearly-bright bath 
obtained by co-deposition of a second 
metal. Metal alloys forming solid solu- 
tions over wide ranges, such as nickel- 
copper, silver-gold, Hoare notes, are 
not conducive to the formation of 
bright deposits. A favorable condition 
for such deposits, it is suggested, 
would be metals forming complex in- 
ter-metallic phases with little or no 
solid solubility. 


The range of bright or semi-bright 
deposit is governed by the amount of 
formaldehyde used and the operating 
conditions of the bath. When a semi- 
bright deposit is preferred, the amount 
of formaldehyde used is reduced to 
less than 0.1 oz./gal., the minimum 
required for control of pitting, with 
the bath operated at a pH of about 
2.3, 160-170°F., and 40 amp./ft.? or 
higher, depending upon agitation. 
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Hoare indicates that formaldehyde 
belongs to a group of addition agents 
that produces brightening because of 
the random manner in which the mole- 
cules adsorb and desorb while main- 
taining a nearly complete equilibrium 
of an adsorbed monolayer. 


To obtain a bright deposit, the 
amount of formaldehyde is increased 
to 0.35 oz./gal. and the pH raised 
to 3.5, with temperature and current 
density the same as that recommended 
or semi-bright deposits. Leveling is 
best attained when the solution is well 
purified, agitation is employed, and 
the nickel chloride content is kept be- 
low 8 oz./gal. Ammonium chloride 
must be absent; otherwise leveling 
will be affected. The quality of the de- 
posit, Weisberg contends, compares 
favorably with a Watts nickel deposit 
obtained under corresponding operat- 
ing conditions. 


Brightener Selection 


Choice of brighteners entails a con- 
sideration of the molecular structure 
of the compound, with respect to the 
brightener group and the position of 
substituent groups in the molecule. 
The following conditions governing 
the use of organic addition agents as 
brighteners are considered important by 
W. L. Pinner and associates: a sufh- 
ciently high solubility to avoid oily 
effects; avoidance of compounds con- 
taining substituent groups which, by 
reduction or other chemical changes, 
may affect the brightening action or 
contribute to resinification. This latter 
effect interferes with nickel deposition 
and is referred to as skipping. 

E. H. Lyons Jr., in a discussion of 
clean surfaces, indicates that many ef- 
fective brighteners are not satisfac- 
tory because they materially reduce 
adhesion by forming an organic (cath- 


TABLE 5 


CATHODIC REDUCTIONS 


Functional Group 


A. Nitrogen Compounds 


Reactant 

Name Functional Group 
1. Nitriles —C=N 
2. Imines CH =NH 
3. Amides, imides CO—NH— 
4. Urea; ureides* —NH—CO—NH 
5. Thiourea; thioureides —NH—CS—NH-- 
6. .Pyrienidi 

pyrazoles; indazoles N 

As 

7. Azo-compounds —N=N— 


Imines CH=NH 
Amines —CH,—NH, 
Amines —CH;-NH— 
Amines NH—CH,—NH— 
Mercaptans —NH-—CH(SH)—NH— 
Azines 

a 

Hydrazo-compounds —NH—NH-— 


* The CO group in ures and ureides is more stable than that in imides and amides, and will not be reduced if other reducible groups are present 


B. Oxygen Compounds 


1. Acid —CO—OH Aldehyde —CHO 
2. Aldehyde —CHO Glycol (diol) —CH(OH)—CH(OH)— 
3. Glycol(diol) —CH(OH)—CH(OH)— Alcohol —CH,OH 
4. Ketone —CO— Pinacol —C(OH)—C(OH)— 
j 
| | 
5. Pinacol —C(OH)—C(OH)— Alcohol —CH(OH)— 
| | 
6. Ester —CO—OR Ether —CH,—OR 
7. Ether —CH,—OR Alcohols —CH,OH + ROH 
8. Alcohol —~CH,-—OH Hydrocarbon —CH, 
C. Hydrogenation 

1. Acetylenics —C=CH Olefins —CH «CH, 
2. Olefins —CH =CH-- Paraffins —CH -—CH,— 
3. Unsaturated ketone —CH = CH—CO— Saturated ketone —CH,—CH,—Co— 
4. Unsaturated amide —CH =CH—CO—-NH— Saturated amide —CH —CH —CO—NH— 
5. Aryl ring Reduced ring* 

UR R 
6. Acetylenics —C=CH Aldehyde** —CH —CHO 
ER contains no reducible groupings 

**In sulfuric acid solutions, when certain metal catalysts ere present 
D. Dehalogenation 
1. Trihalo compound —C—Cl;s Dihalo compound —CH—Cl, 
2. Dihalo compound —CH—Cl, Halo compound —CH—Cl 
8. Halo compound —CH-—Cl Hydrocarbon —CH, 
4. Trihalo compound —C—Cl; Unsaturated dihalo =C—Cl, 
5. Aryl trihalo compound Ar—C—Cl, Unsaturated diary! Ar—CH =CH—Ar 
compound 
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ode) film between the basis metal and 
the metal deposit. Filming from bright- 
eners, Lyons adds, in contrast to the 
general formation of cathode films by 
adsorption (without the application 
of potential) requires an electric cur- 
rent at times, in contrast to the general 
formation of cathode films by adsorp- 
tion. 


Wetting Agents 


Surface active (wetting) agents are 
added to organic bright nickel baths, 
in addition to the two classes of bright- 
eners, to prevent pitting. Wetting 
agents attain this effect by reducing 
the surface tension of the solution, 
thereby releasing the hydrogen, or air 
bubbles from the nickel surface before 
such gases assume pitting size. 

Oxidizing agents are not suitable for 
the prevention of pitting in bright 
nickel baths because the unsaturated 
organic addition agents present would 
be oxidized. Significantly, bright nickel 
baths containing aldehydes, such as 
the Weisberg cobalt-nickel bath, ex- 
hibit little pitting difficulty and may 
not require the use of a wetting agent. 
Other beneficial factors attributed to 
wetting agents, in addition to lessening 
pitting, include improved uniformity 
of the plate; reduced brittleness as 
well as better leveling and decreased 
hardness of deposit, especially in baths 
containing brighteners of the second 
class. 

Sodium lauryl sulfate, C;2H.;OSO; 
Na, one of the earliest effective wet- 
ting agents, was introduced in 1941 by 
V. H. Waite, and B. P. Martin. This 
compound, the sulfate of normal 
(primary) lauryl alcohol, is represen- 
tative of a class of compounds (anionic 
agents) containing 8 to 18 carbon 
atoms, employed for this purpose. 

K. E. Langford used both sodium 
lauryl sulfate and a condensation prod- 
uct of oleic acid and methyl taurine, 
0.4 g./l., because the compounds were 
chemically unrelated, as wetting agents 
with brighteners in a nickel bath. More 
uniform plating and improved cover- 
ing power were attributed to the re- 
duction of surface tension due to these 
compounds, rather than to chemical 
or electrochemical action. A decrease 
in brittleness of deposit resulted. 

Another favorable type of wetting 
agent, suggested by L. H. Flatt, the 
alkyl-substituted benzene sulfonates, 
contain at least 10 carbon atoms in the 
alkyl chain. Small amounts of the alkyl 
aromatic sulfonate, it is claimed, elimi- 
nate pitting. 
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H. Brown included in his numerous 
patents several types of compounds as 
wetting agents, which he considered 
unusually satisfactory when used with 
brighteners containing the radical 
—SO.N. The following types were in- 
dicated: aliphatic monocarboxylic acid 
esters of aliphatic alcohols containing 
8 to 18 carbon atoms, with the sulfo- 
carboxylic acid radical containing 2 to 
4 carbon atoms, with sulfoacetates of 
coconut oil mixed fatty alcohols (main- 
ly lauryl alcohol as an example) ; sul- 
furic acid esters or sulfates of poly- 
hydric alcohols such as the sodium salt 
of monolaurin monosulfate or the 
lauric acid ester of diethylene glycol 
sulfoacetate; alkyl ether sulfonates (8 
carbon atoms, preferably with alkyl 
chain of 8 to 18 carbon atoms, such 
as l-oxyoctyl-l-sodium sulfonate meth- 


ane, CH; ( eCH.OCH,.SO ;Na. 
Cathode Brightener Reactions 


Cathodic reactions, with respect to 
brighteners, E. B. Saubestre suggests, 
entails codeposition of brightener, 
which may involve adsorption deposi- 
tion of the brightener resulting from 
cathodic reduction. 

H. Brown, in his patented refer- 
ences indicating reduction and _hy- 
drogenolysis of the sulfur of the 
—=C—SO— compounds, notes that in 
this cathodic reaction with the bright- 
ener the nickel may act as a catalyst 
in many cases. The reduction may also 
produce, in part at least, Brown con- 
tends, an inhibitor or poison of the 
nickel. This latter effect tends to con- 
trol the rate of reduction and adsorp- 
tion of brighteners of the second class. 

The presence of sulfur in the deposit, 
as evidence of the reactions indicated, 
was reported by a number of investi- 
gators. For example, A. Brenner and 
associates found that analysis of bright 
nickel baths investigated showed the 
presence of from 0.03 to 0.08 per cent 
sulfur and 0.02 to 0.06 per cent carbon 
in the nickel deposits. The sulfur con- 
tent is considered a contributory factor 
in the brittleness of the deposit. The 
sulfur compound formed, NisSo, Bren- 
ner observes, affects the malleability of 
the metal. 

K. E. Langford, in his study of 
brighteners in nickel plating, found 
upon analysis 0.16 per cent sulfur in 
the deposit. The sulfur in the deposit, 
Langford believes, is derived from the 
sulfonamide or sulfonimide used, as a 
result of electrolytic reduction or in- 
clusion, with the latter considered more 


likely. 
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Cathode Reductions 


Cathodic reduction of (brightener) 
compounds containing the —C—SO.— 
group may occur, Saubestre indicates, 
in two ways. In one process a stepwise 
reduction results in the formation of 
mercaptans (thio-aleohols) —C—SH, 
while the other process, desulfonation, 
produces intermetallic compounds, 
such as Ni,S3. A comprehensive listing 
of cathodic reductions, including the 
names and functional groups of the 
reactants and those of the reduction 
products produced, for nitrogen and 
oxygen type brighteners, as well as 
hydrogen and dehalogenation effects 
upon various types, listed by Saubestre, 
is shown in Table 5. 

A phase in the consideration of 
brighteners, Saubestre contends, is the 
complexing (coordinating) character 
of brighteners as well as the oxidation- 
reduction products resulting. The fol- 
lowing factors are preserited in evalu- 
ating the effect of brighteners on the 
properties of nickel deposits: the posi- 
tion of substituent groups and active 
groups on the molecule with respect to 
the solubility of the compound; reduc- 
tion products formed at the cathode; 
the tendency of the brightener or its 
reduction products to cause peeling as 
a result of adsorption on the cathode. 


LITERATURE 


Practical Applications of the 
Duplex Nickel Process 


B. J. Kuilenberg, Galvanotechnik, 
52, No. 7, 388. 


The author discusses the develop- 
ment and application of the duplex 
nickel process, which has now found 
general application for improving the 
corrosion behavior of nickel-chromium 
coatings on zinc die castings. German 
experience with the duplex nickel proc- 
ess in this application has permitted 
the conclusion to be drawn that a 
combined coating can be obtained to 
show satisfactory performance in the 
Corrodkote and Kesternich tests. 

As a generally acceptable standard 
for outdoor exposure, minimum copper 
thicknesses of 7 to 10 microns and a 
minimum of 20 to 25 microns duplex 
nickel are used. The processing ‘se- 
quence in the application of duplex 
nickel is as follows: 
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1. Precleaning in organic solvents 
or in emulsion cleaners. Precleaning of 
zinc die castings is very important to 
the success of the subsequent plating. 

2. Immersion in dilute alkaline solu- 
tion for 1 to 2 minutes, at a pH of 
about 9.5 and 60-80°C. 

3. Anodic cleaning for 0.5 to 1 min- 
ute at 60-80°C., and 5-6 volts. For al- 
loys which contain about 1% copper, 
an inhibited electrolytic cleaner is very 
desirable. 

4. Rinsing. 

5. An acid dip in a 0.5 to 3 per cent 
by volume hydrofluoric or sulfuric 
acid with a wetting agent addition. 

6. Rinsing. 

7. Copper striking in a cyanide cop- 
per bath at a low cathode current dens- 
ity for 1 to 3 minutes at 50-60°C. and 
6 volts. 

8. Bright copper plating in a cya- 
nide bath, 

9. Rinsing. 

10. Anodic cleaning for 0.5 to 1 
minute at 60-80°C. and 5 to 6 volts. 

11. Rinsing. 

12. Acid dip, usually in sulfuric 
acid at 0.5 to 3 vol. “ concentration. 

13. Rinsing. 

14. Semi-bright nickel plating. 

15. Rinsing (desirable, although 
not necessary). 

16. Bright nickel plating. Minimum 
coating thickness 5 microns. 

17. Rinsing. 

8. Chromium plating, preferably 
from a crack-free bath. 

The results obtained in practice have 
proved to be so satisfactory that, un- 
doubtedly, this process will be used in 
the future for the improvement of the 
corrosion resistance of zinc die cast- 
ings on a greatly increased scale. 


Investigations on the Influence 
of Ultrasonics on Chrome Plating 


A. M. Smirnowa and N., T. Kudr- 
Jawzew: Zurnal Prikladnoi Chimii 


‘Russia), 33, No. 11, 2521. 


Ultrasonic techniques have already 
been employed on a practical scale in 
clectrodeposition. In this report the 
authors give some details regarding 
their investigations, which were con- 
ducted in the field of chromium plating. 

Under normal deposition conditions, 
it was found that the current efficiency 
and the quality of the chromium coat- 
ing were not influenced by the. appli- 
cation of ultrasonics. In the range 
hetween low current densities and the 
commencement of chromium separa- 
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tion, the cathodic polarization de- 
creases markedly, but is practically un- 
changed at higher current densities. 
The beginning of chromium separation 
is moved into the range of the higher 
current densities. 


Considerations on the Behavior of 
Copper, Nickel and Chromium as 
Electroplated Coatings for 
Decorative Use 


C. Vollers: Tijdschrift voor Opper- 
vlakte-Technieken (Holland), 5, No. 1, 
3. 


After the various decorative nickel- 
chrome systems have been discussed, 
the author draws the following conclu- 
sions from Belgian work: 

1. Regarded from the corrosion 
viewpoint, a polished mat nickel shows 
better behavior than bright nickel with 
the same coating thickness when both 
are given a chromium coating 0.25 mi- 
cron thick. 

2. The resistance against atmospher- 
ic corrosion can be improved by thick- 
er bright nickel coatings (with bright 
nickel-chromium systems). 

3. Duplex nickel plus 0.25 micron 
chromium shows the same corrosion 
resistance as polished mat nickel which 
has been similarly covered with 0.25 
micron of chromium. 

4. Chromium coatings which are 
ihicker than normal are found to im- 
prove the corrosion resistance of bright 
nickel. 

5. The deposition of crack-free and 
thick, bright-chromium coatings is not 
yet possible in the present stage of 
electroplating practice. As conse- 
quence, the application of bright nickel 
electroplate must continue in practice, 
unchanged. 

6. Combinations of certain Cu-Ni- 
Cr systems, at first, show a better cor- 
rosion protection. However, at times, 
they may prove incapable of withstand- 
ing sudden, severe demands that may 
be imposed on them. 


Varying Influences and Variable 
Results with Sub-Coppering for 
Copper-Nickel-Chromium 
Plate 


E. Roth: Galvanotechnik, 52, No. 7, 
381. 


The author discusses the changes 
which occur gradually during plating 
in the course of large-scale operation, 
as a result among other things, of the 
break-down of organic additions pre- 
sent in the bath. These changes occur 
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not only in bright nickel baths but also 
in bright copper baths. 

Details are given by Dr. Roth of his 
own experiences in connection with 
sub-coppering from bright, acid copper 
baths. In many respects, these findings 
differ from those measured hitherto, In 
many points, however, an agreement is 
found. 

To investigate the influence of vari- 
ous electrodeposits and combinations, 
samples of bumper bars in the unproc- 
essed condition were withdrawn from 
the continuous finishing line of an au- 
tomobile works and, after plating, were 
subjected to the Kesternich test. The 
test conditions were maintained ac- 
cording to DIN 50018 standards. Pre- 
treatment corresponded to the stan- 
dard procedure, including hot alkaline 
electrocleaning. A uniform, total coat- 
ing of about 25 microns on the aver- 
age was applied. The chromium thick- 
ness, in accordance with the more re- 
cent conceptions, was applied at the 
relatively low figure of 0.5 micron. 
Copper was applied in a proprietary, 
bright bath. 

The test results indicated that, other 
things being equal, a pore-free cop- 
per base coating will provide satisfac- 
tory corrosion-resistance. The import- 
ance of satisfactory basis-metal surface 
is indicated. It is easier to ensure a 
pore-free coating with copper than 
with a duplex mat nickel-bright nickel 
combination. 


Nickel Anodes 


H. A. van Oosterhout: Tijdschrift 
voor Oppervlakte -Technieken (Hol- 
land), 5, No. 1, 23. 


A good electroplated nickel coating 
is obtained not only by good pretreat- 
ment and nickel plating methods, but 
is also dependent to a far-reaching ex- 
tent on the quality and types of anodes 
employed. The function of the nickel 
anodes is not only to conduct the cur- 
rent through the nickel plating bath 
but their primary and most important 
function is to maintain the metal con- © 
tent of the nickel bath as constant as 
possible. A good solubility, according- 
ly, is important. 

Cast, rolled, and electrolytic anodes 
are on the market. The author dis- 
cusses the advantages and the disad- 
vantages as well as the particular and 
most suitable specific fields of applica- 
tion of these various types of anodes. 
Electrolytic anodes are characterized 
by a particularly high degree of purity 
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and dissolved well in the bath. Photos 
in the text show a depolarized nickel 
anode of which only a small, residual 
part has remained, a rolled anode, and 
an electrolytic anode. In spite of the 
outstanding solubility characteristics of 
this last type, it retains an effective 
surface for a considerably longer pe- 
riod of time. 


Corrosion Tests on Nickel-Plated 
Sheet of Killed and Non- 
killed Steel 


A. Disam, E. Raub and G. Schmidt: 
Werkstoffe und Korrosion (Weinheim, 
Germany), 11, No. 9, 554. 


The influence of the basis metal on 
the rust-protection characteristics of 
electroplated nickel coatings was in- 
vestigated for various types of steel, 
No clear-cut difference, with respect to 
the rust-resistant properties of the nic- 
kel coatings, was found with sheets of 
the various types of steel, all prepared 
in the same manrier for the plating 
stage by grinding and rubbing-down. 
The tests comprised the Ferroxyl, salt- 
spray and humidity tests. Fine differ- 
ences, which are at times observed dur- 
ing atmospheric corrosion of various 
types of sheet, could not be established 
with the short-term tests. 

On the basis of the investigations 
carried out, it was possible to draw 
the conclusions that, contrary to wide- 
ly-held opinion, killed steel can be nic- 
kel plated and will give the same rust- 
resistance characteristics as can and 
does non-killed steel. 


Removal of ‘Gases from 
Electrodeposited Nickel 


A. L. Rotinjan and E. S. Ioffe: 
Zurnal Prikladnoj Chimii (Russia), 
33, No. 2, 362. 


The gas content of electrodeposited 
nickel is influenced by the electropla- 
ting conditions. Of decisive impor- 
tance, in particular, is the pH value 
of the electrolytes, with regard to the 
extent of the occlusion of hydrogen, 
oxygen, carbon monoxide, and carbon 
dioxide. 

In their investigations, the authors 
heated the test parts in vacuum until 
they were degasified. The degree of 
degasification depends on the tempera- 
ture, which was measured during the 
vacuum treatment. The ratio between 
carbon and oxygen is also influenced 
by the content of organic materials 
in the electrolyte. 


RECENTLY GRANTED PATENTS 
IN THE METAL FINISHING FIELD 


PRINTED COPIES OF PATENTS are fur- 

nished by the Patent Office at 25 cents 

each. Address orders to the Commissioner 
of Patents, Washington 25, D. C. 


tfents 


Electroless Nickel on Magnesium 


U. S. Patent 2,993,810. July 25, 1961. 
D. P. Jensen and L, A. Nelson, assign- 
ors to Douglas Aircraft Co., Ine. 


A process comprising: contacting a 
magnesium-containing body with a 
chloride ion-free aqueous solution, at 
90-95° C., of (1) 10-20 grams per liter 
of a nickel salt that is free of the 
chloride-ion; (2) 10-30 grams per liter 
of a hypophosphite-ion-containing re- 
ducing compound that is free of the 
chloride-ion; (3) 2-10 grams per liter 
of an inorganic compound that is free 
of chloride ions and incorporates the 
radical of hydrofluoric acid as its 
active factor and establishes fluoride 
ions in aqueous solution; and adding, 
in an amount per liter of the aqueous 
solution adequate to complex the nickel 
ions in the solution, buffer the body 
against free hydrogen ions and alka- 
linize the solution to pH=9-12, a 
chemical system that is free of the 
chloride ion and that contain ions 
which contain the amino group and 
hydroxyl ions. 


Selective Anodizing Aluminum 


U. S. Patent 2,993,847. July 25, 1961. 
J. A. Poch, assignor to Burroughs 
Corp. 


The method of treating an aluminum 
object to protect the entire surface 
against corrosion and render a portion 
of the surface conductive for an elec- 
trical connection, which method com- 
prises first applying a chromate con- 
version coating to the entire surface of 
the object to form an electrically con- 
ductive mixed metallic oxide surface 
coating integral with the aluminum 
surface, said mixed metallic oxide sur- 
face coating being formed by contact 
between the entire surface of the alumi- 
num and an aqueous solution including 
a hexavalent chromium compound and 
having a pH of approximately 0.8 to 
2, thereafter forming an alkali and 
acid resist mask on a portion, of the 
electrically conductive metallic oxide 
surface coating, removing the unmask- 
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ed mixed metallic oxide surface coating 
from the aluminum surface by sub- 
merging the object in a caustic bath of 
sodium hydroxide, anodizing the un- 
masked aluminum surface of the ob- 
ject, and finally removing the mask. 


Zine Plated Steel 


U. S. Patent 2,994,126. Aug. 1, 1961. 
I}. J. Kennedy, assignor to H. K. Porter 
Co., Ine. 


A corrosion resistant surface formed 
by a coating of zinc which has been 
applied by electrodepositing an initial 
layer of the zinc on a ferrous metal 
from an acid electrolyte and for a 
thickness of at least 0.00001 inch, and 
an outer layer of zinc which has been 
electrodeposited on the initial layer 
from an alkaline electrolyte to a total 
thickness of zine at least 0.0005 inch, 
and in which the zinc is bonded to the 
ferrous metal by heat treating of the 
body after the two layers of zine have 
been deposited thereon, to a tempera- 
ture between 800 and 950°F. to alloy 
the zine and ferrous metal but the time 
of heat treatment being less than that 
required for the ferrous metal to alloy 
with the full thickness of the combined 
layers of the zinc coating.: 


Ultrasonic Barrel Finisher 


U. S. Patent 2,994,165. Aug. 1. 1961. 
E. L. Brevik, assignor to Purex Corp., 


Ltd. 


Deburring and burnishing apparatus 
comprising a tumbling barrel mounted 
for rotation about an essentially hori- 
zontal axis, means connected to said 
barrel for transmitting rotation there- 
to, a plurality of separate means for 
converting ultrasonic electrical energy 
into ultrasonic mechanical energy 
mounted approximately equidistant 
from each other in the horizontal sur- 
faces of said barrel and means for cy- 
clically supplying ultrasonic electrical 
energy to the single one of said separ- 
ate means which is nearest the bottom 
of said barrel during revolution there- 
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Ultrasonic Cleaning Basket 


U.S. Patent 2,994,332. Aug. 1, 1961. 
C. G. Leonhardt, assignor to Acoustica 
Associates, Inc. 


In cleaning apparatus of the class 
wherein an upright cylindrical tank has 
en electro-acoustic transducer secured 
to the bottom of the tank for vibrating 
liquid contained in the tank at an ultra- 
sonic frequency, and wherein the arti- 
cles to be cleaned are placed in a 
basket for convenience in immersing 
the dirty articles and subsequently re- 
moving the cleaned articles from the 
tank, the combination with said cyl- 
indrical tank of a basket having an 
imperforate square bottom wall and 
four rectangular side walls which are 
imperforate except for a narrow band 
of drainage holes along the bottom 
edge of the side walls, said basket be- 
ing dimensioned to be received in the 
cylindrical tank. 


Electroless Nickel 
U. S. Patent 2,994,369, Aug. 1, 1961. 
W. W. Carlin, assignor to Pittsburgh 
Plate Glass Co. 


A bath for plating by chemical re- 
duction comprising | to 30 grams per 
liter of a nickel salt, about 8 to 30 
grams per liter of a hypophosphite salt, 
a buffer and | to 10 grams per liter of 
alkali tetraborate. 


Gold Firing Paint 
U. S. Patent 2,994,614. Aug. 1, 1961. 


H. M. Fitch, assignor to Engelhard 
Industries, Inc. 


A gold decorating composition 
which comprises a gold primary merc- 
aptide and a gold flux. 


Electrostatic Spraying 


U. S. Patent 2,994,618. Aug. 1, 1961. 
G. F. Landgraf, assignor to Trion, Inc. 


A method of coating an article com- 
prising moving the article through an 
electrostatic field extending substanti- 
ally at right angles to the path of move- 
ment of the article, forming a mist of 
particles of a coating material and 
maintaining the mist out of contact 
with the article, supplying a flow of 
gas separate from the mist forming 
means to move the mist from the posi- 
tion where it is formed to a position 
adjacent the article in the first men- 
tioned electrostatic field, electrostatic- 
ally charging all of the mist particles 
in an electrostatic field removed from 
the path of movement of the article, 
as they move towards the article, and 
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controlling the rate at which the mist 
moves to the article by regulating only 
the rate of flow of said gas in accord- 
ance with the speed of movement of 
the article. 


Anodizing Process 


i’. S. Patent 2,995,502. Aug. 8, 1961. 
E. R. Ramirez and E. F. Barkman, as- 
signors to Reynolds Metals Co. 


Process for the manufacture of ano- 
dized aluminum sheet, strip and foil, 
which comprises treating only the 
edges and contiguous portions of slit 
or sheared aluminum in helical coil 
form having rough edges in a strong 
acid bath to remove burrs and protub- 
erances from said edges, then anodiz- 
ing the edges and contiguous portions 
of said aluminum in coil form to build 
an oxide coating thereon, the adjacent 
layers of aluminum in said coil being 
in substantial contact with each other 
at said edges and contiguous portions, 
and thereafter anodizing said alumi- 
num in uncoiled form to establish an 
oxide coating over the entire surface 
thereof. 


Corrosion Preventive 


U. S. Patent 2,995,532. Aug. 8, 1961. 
T. L. Cantrell, E, E. Fisher and M. L. 
Hill, assignors to Gulf Oil Corp. 


An improved corrosion preventive 
composition adapted to form a water- 
impervious film on metal surfaces con- 
sisting essentially of about 2 to about 
15 parts of a micro-crystalline wax hav- 
ing a melting point of about 140° to 
ubout 170°F.; about 10 to about 50 
parts of a metal salt of a thermoplastic 
fatty acid modified phenol-aldehyde 
resin and a higher fatty alcohol. 


Flexible Polishing Wheel 


U. S. Reissue Patent 25,026. Aug. 15, 
1961. R. W. Bernstein and A. Block. 
assignors to Merit Products, Inc. 


A replaceable abrasive unit for cyl- 
indrical hub structures having axial 
slots, a retaining rib at one axial end 
and flanges at both ends having retain- 
ing lips radially outward of the ends 
of the hub, 


Plating Aluminum for Soldering 


U.S. Patent 2,995,814. Aug. 15, 1961. 
H. A. Chamness 


A method of joining two metals at 
least one of which is aluminum com- 
prising, first immersing said aluminum 
in a sodium zincate solution for a pe- 
riod between 14-2 minutes, then remov- 


ing the deposited zinc film with nitric 
acid, then immersing again in a sodi- 
um zincate solution for a period be- 
tween 15-30 seconds, then applying a 
strike coating of copper on said alumi- 
rum, next applying approximately 
.0003 inch of copper by plating in a 
copper-pyrophosphate bath, next ap- 
plying another strike coating of copper, 
then plating silver over the copper 
plating, then heating said plated alumi- 
num for a period between 14-1 hour 
at a temperature of approximately 
370°F. and then joining said two 
metals at their surfaces with a metal 
ulloy in a molten condition. 


Vacuum Coating Apparatus 


U.S. Patent 2,996,037. Aug. 15, 1961. 
A. Eng, assignor to National Research 
Corp. 


A vacuum coating apparatus com- 
prising a vacuum-tight chamber, means 
for evacuating said chamber to a low 
pressure on the order of a few microns 
Hg abs. or less, at least one crucible 
provided with heating means position- 
ed in said chamber, means for passing 
a substrate above said crucible where- 
by vapors emanating from said cruci- 
ble may impinge upon said substrate. 
« melting pot located above said cru- 
cible, means arranged to permit the 
passage of solid metal to be melted 
into the melting pot inside the cham- 
ber without substantial admission of 
gases to the chamber, means for tilting 
said melting pot, a heated launder lo- 
cated between said melting pot and 
said crucible, said launder being so 
positioned as to receive the melt from 
the melting pot when the melting pot 
is tipped and being in such position so 
that when the launder is incrementally 
rotated the melt will slowly pour from 
the launder into said crucible and a 
rotating means provided on said laun- 
der capable of rotating the launder at 
a slow controlled speed whereby it is 
possible to maintain the level of melt 
in the crucible at a substantially con- 
stant level over extended periods of 
time while coating is being performed. 


Electrostatic Spraying 


U. S. Patent 2,996,042. Aug. 15, 1961. 
J. W. Juvinall, assignor to Ransburg 
Electro-Coating Corp. 


Apparatus for electrostatically spray 
coating an article, comprising an atom- 
izer having an annular atomizing edge 
lying concentrically about an axis of 
said atomizer. 
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FASHIONABLE 


ECONOMICAL 


Here’s an ideal finish for consumer products that must have a 
modern, decorator finish which can be produced at low cost. Your 
finishing line and plating line costs are substantially reduced and 
your product has a tough finish that looks terrific and will take 
tremendous abuse. 

So, for your products why not look into a Lea Satin finish. Just 
give us the outline of your present finishing operation, a sample 


of your product and we'll be glad to send you full details. Our lab 
The Hallmark of 


Quality Produet will come up with a better finish that actually costs less. 
uality Preducts 


THE LEA MANUFACTURING CO. 


...Manufacturers and Specialists 16 CHERRY AVENUE, WATERBURY 20, CONN. 
in the Development of Produc- 
tion Methods, Equipment and _ Lea-Michigan, Inc., 14459 Wildemere, Detroit 38, Mich. 
iti Lea Mfg. Company of Canada, Ltd., 1236 Birchmount Rd., Scarborough, Ontario, Canada 
Lea Mfg. Co. of England, Ltd., Rock Terrace, Buxton, Derbyshire, England 
Lea-Ronal, Inc. Main Office and Laboratory: 130-19 180th St., Jamaica 34, N. Y. 
Manufacturing Plant: 235 East Aurora St., Waterbury 20, Conn. 


lea Compound and Learok. 
Industry's quality buffing and 


Are you interested in plating specialties? See the other side of this insert 
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passes the toughest nitric acid test 


100 millionths of an inch 
~ is 
customer's plant 
' Test... .30 minutes in boiling concentrated nitric 


Results . no sign of corrosion or attack on base metal 


Comparative tests on parts plated with same thickness 
of gold from both conventional cyanide and acid golds 
showed complete attack of the base metal in less than 
10 minutes. 


Make this simple comparative test with your own gold 
plate and see the advantages the Aurall Gold offers you. 
It is possible to obtain complete protection with lesser 
thickness of plate with Aurall Gold, thereby saving in 
gold. 


Aurall Gold will provide not only the answer to simplifica- 
tion of your plating operations but substantial improve- 
ments in corrosion protection, freedom from porosity, 
and the ability to withstand high temperatures without 
discoloration. 


Full details will be sent promptly on request. 


seas’ OTHER AURALL GOLD FEATURES 


% Bright to lustrous, all-inclusive 24K gold plating process. 


* Exceptional resistance to high temperature discolora- 
tion. 

%* Meets critically exacting industrial and scientific re- 
quirements where high degree of ductility, freedom from 
porosity and excellent solderability are required. 

%* Completely stable bath; operable over a wide tempera- 
ture range; excellent throwing power. 


% Combines advantages of cyanide and acid baths in one 


four times ac- 


tual size. *Patents pending 


solution that does not deteriorate with age or in pro- 

longed operation. 

% Simple to operate; easy to control. 
iy the headline is te, 


LEA G 
serving the Finishing Field 


' 
| 
Sales and Manufacturing Plant: 
235 East Aurora Street, Waterbury 20, Conn. 
Main Office and Laboratory: 
130-19 180th Avenue, Jamaica 34, N. Y. 


Are you interested in Buffing, Polishing and Burring Specialties? 
SEE OTHER SIDE OF THIS INSERT. 
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; The Lea Mfg. Co., Waterbury, Conn, 
et leo Mfg. Co., of Canada, itd. 
Leo Mfg. Co., of England, Ld. 
Plating Polishing Buffing 


Vacuum Coating 


U. S. Patent 2,996,410. Aug. 15, 1961. 
M. P. Hnilicka, Jr., assignor to Na- 
tional Steel Corp. 


A method for coating a substate in 
a vacuum coating system which com- 
prises maintaining an atmosphere con- 
sisting predominantly of a condensible 
vapor in an end chamber with at least 
one passage leading to the atmosphere, 
maintaining a second chamber at a 
lower pressure than the end chamber 
by condensing the majority of the mass 
of condensible vapors leaking into said 
second chamber through at least one 
restricted passage between said end 
chamber and said second chamber, 
maintaining a third chamber at a 
lower pressure than the second cham- 
ber, said third chamber being in com- 
munication by at least one restricted 
passage with said second chamber, 
passing said substrate through said 
passages and chambers, vacuum coat- 
ing the substrate while under high vac- 
uum, and maintaining the temperature 
of the substrate while passing through 
said chambers above the condensation 
temperature of the condensible vapor. 


Vacuum Coating 


U.S. Patent 2,996,412. Aug. 15, 1961. 
A. Alexander, assignor to Continental 
Can Co., Inc. 


The method of effecting deposition 
in vacuum of aluminum and like ma- 
terials having low vapor pressure at 
elevated temperatures, by exhibiting 
the same upon a vaporizer element, the 
invention which comprises heating a 
part of the top surface of the vaporizer 
element for a central portion of the 
width thereof more highly than adja- 
cent side portions thereof whereby to 
produce temperature gradients with the 
highly heated portion at a temperature 
for rapid evaporation of the material 
and the side portions at temperature 
below that of substantial evaporation 
at the prevailing pressure, supplying 
the material to be deposited to the said 
highly heated portion of the surface 
whereby the same is melted, effecting 
distribution of the melted material as 
a film over said highly heated central 
portion of the width of the surface for 
effecting evaporation thereof from the 
distributed film whereby the less high- 
ly heated side portions restrict creepage 
of the film toward the side edges of 
the element, and effecting deposition 
of the vapor upon the article. 


Buffing Machine 


U. S. Patent 2.997,815. Aug. 29, 1961. 
E. J. Guinn, assignor to Lyon, Inc. 


In a finishing machine having a fin- 
ishing element, the improvement com. 
prising in combination: a fixed base; 
a workpiece supporting table movably 
supported directly by said base adja- 
cent to the finishing element; means 
for driving said table past the finish- 
ing element; means for vertically posi- 
tioning the finishing element with re- 


spect to the path of said table; an 
elongated rail; means securing said 
rail to said base in spaced relation 
thereto so that said rail extends along 
the path of movement of said table; 
a plurality of switches individually ad- 
justably positioned on said rail; means 
carried by said table for intermittently 
engaging said switches as said table 
moves along said base; and means 
operated by said switches for control- 
ling both said driving and said vertical 
positioning means. 


Adolph Plating, Inc. Installs Cost Control Boards 


£30.27 
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Cost control boards placed near 
plating machinery at Adolph Pla- 
ting, Inc., Chicago, increases em- 
ployes’ cost consciousness by show- 
ing the relation between sales and 
expenses. Figures on the boards are 
posted weekly so workers can see 
the progress they make to reduce 
controllable expenses. The result is 
a better understanding of the neces- 
sity of cost reduction. 

Adolph has placed the boards 
near the plating lines in their me- 


chanical, semi-automatic, automatic, 
and hot-tinning departments. Ex- 
penses listed are labor, material, 
factory supplies, maintenance, and 
spoilage. Company president Robert 
L. Giesel reports, “While the system 
has not been in use long enough to 
determine its success in terms of 
dollars saved, we do know that our 
people are more conscious of costs 
and are making a greater effort to 
control them.” 
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RECENT 
EVELOPMENTS 


METHODS, MATERIALS 
AND EQUIPMENT FOR METAL 
FINISHING INDUSTRIES 


Olive Drab Conversion Coatings 


Conversion Chemical Corp., Dept. 


MF, Rockville, Conn. 


A new powder to produce olive drab 
on zine die castings, zinc and cadmium 
plate, Kenvert 11-X is made up at 
room temperature with water. No other 
acid addition is necessary. The solu- 
tion is non-fuming and ventilation is 
not required. It is self-balancing so 
that control is no problem, and it is 
stable so that variation in color of the 
finished work is not a factor. 


The material has been specifically 
designed for zinc die castings where a 
neavy duty corrosion protection film 
may be required as a base for paint. 
It may also be used on zine or cad- 
mium plate, and passes the 96 hour 
salt spray requirement on each. It pro- 
duces firm wet film strength so that 
bulk treating is possible. 

Kenvert No. 11-BE is a powder used 
in a solution of nitric acid and water 
at room temperature to produce a hard 
wet film on cadmium plate. The film 
has been designed to meet the require- 
ments of color matching Federal Stan- 
dard #595 Color 34087. The color is 
constant, the film has good wet 
strength, the solution does not fume 
and is stable, it is claimed. 

Both products are packaged in 25 |b. 
and 100 lb. polyethylene drums. 


Portable Sand Blaster 


Frederic B. Stevens, Inc., Dept. MF, 
1800-18th St., Detroit 16, Mich. 


This new low-cost sand blaster will 
operate with any hard, dry abrasive 
material, and can be attached to exist- 


ing air sources. No special sand blast- 
ing rooms are necessary, as the abra- 
sive blast is confined to a small area. 
A simple drop cloth placed under the 
work permits reuse of the abrasive. 

The blaster comes complete with pis- 
tol-grip type blast gun, extra air jets 
and nozzles, six feet of sturdy hose 
(other lengths are optional), and a 
twelve quart capacity abrasive con- 
tainer. A durable hood and face shield 
are also included for the safety and 
comfort of the operator. 


Industrial Gold Plating 


Lea-Ronal, Inc., Dept. MF, 130-19 
180th St., Jamaica, N. Y. 


Aurall gold is a pure 24 Karat gold 
plate without any alloying elements. 
The deposits are lustrous, show excel- 
lent ductility and are remarkably free 
from porosity. Because of this freedom 
from porosity, copper and copper alloy 
parts coated with 50-100 millionths of 
gold will withstand boiling concen- 
trated nitric acid, it is claimed. Silver 
or silver plated parts coated with the 
gold will not be affected by standard 
hydrogen sulfide tests. On Kovar, de- 
posits will not be discolored at ele- 
vated temperatures of 550°C., thus 
passing the most trying heat tests for 
the semi-conductor industry. 

The new gold bath, which has been 
completely production tested, in con- 
junction with several large manufac- 
turers, is a completely stable solution. 
It combines the advantages of cyanide 
and acid baths over a wide tempera- 
ture range, with excellent covering 
power. It is a mildly acidic solution, 
simple to operate and easily controlled. 


Self-Contained Plating Unit 


Davies Supply & Mfg. Co., Dept. 
MF, 4160 Meramec St., St. Louis 16, 
Mo. 


A self-contained plating console de- 
signed for plating printed circuits, and 
for small cleaning or pickling opera- 
tions, or bright dipping, is complete 
in one unit, ready for quick installa- 
tion, merely by making single water, 
ciectrical and drain connections. Its 
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prefabricated tanks and floor mount- 
ings are heavily coated with Davynol 
plastisol at the factory, where piping 
and wiring are also built in. No addi- 
tional equipment or installation is 
necessary. 

The typical console shown in the 
photo occupies 6 x 4 feet of floor 
space, with tanks at normal cabinet 
height. Units are engineered and built 
to meet the specific requirements of 
the purchaser. 


Low Cost Cleaners 


Allied Research Products, Inc., Dept. 
MF, 4004 E. Monument St., Baltimore 
5, Md. 


A new line of ARP cleaners is speci- 
ally formulated for a broad range of 
uses. The new cleaners include #100, 
heavy duty soak cleaner and electro- 
cleaner;. #105, a general purpose 
cleaner for soak and electro-cleaning 
operations; #115, a medium alkalinity 
soak cleaner; #120, a medium alkalin- 
ity high-detergency soak cleaner; #125, 
a low foaming cleaner for use in auto- 
matic power spray cleaning machines; 
#130, an alkaline de-ruster for ferrous 
metals. 


Plating Barrel Gear 


Imperial Industries, Inc., Dept. MF, 
36000 Earl St., Wayne, Mich. 


Lami-Gear for horizontal plating 
barrels offers a unique and economical 
quick repair feature which minimizes 
production down-time and extends the 
normal life of plating barrel gears. 
The gear is precision machined and 
assembled of four identical gear sec- 
tions. In the event of tooth breakage, 
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“By plating this part with LEVELUME 220 
we slashed polishing time in half” 


says JOSEPH T. HINES, Plant Manager, Southern Finishers, Inc., Nashville, Tenn. 


A 50% reduction in the time it takes to polish this 
griddle cover is only one of the reasons Southern 
Finishers, Inc., is so enthusiastic about Levelume 
220. This plater of some 500 different parts has cut 
polishing time one-quarter in over-all operations. 
Copper plating and copper buffing have been done 
away with on the griddle part and many others— 
saving up to two steps in seven. 


“Appearance is better, too,” says Joe Hines, a plater 
for 16 years. ““Levelume 220 hides scratches nicely, 
plates brighter in recessed areas than any bath I’ve 
ever seen.” 


Southern is plating parts from %-inch faucet but- 
tons to 64” x 25” wire racks. What will Levelume 220 
do on what you’re plating? Ask H-VW-M. 


GS): H-VW-M Progress in metalfinishing through advanced processes * equipment 


ao Hanson-Van Winkle-Munning Company, Matawan, New Jersey * Offices in Principal Cities 
Alert Supply Company is H-VW-M in the West ¢ Los Angeles * San Francisco 
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FILTERS & CIRCULATES, 
SENSITIVE, CORRO- 
SIVE, PRECIOUS SOLU- 
TIONS SOLVENTS 


GTIiaboratories, 
pilot plants and small 
batch process industries 


@ Needs only 8” x 9” bench space 

© Lucite (140°F, max.) or pyrex-epoxy (250°F. 
max.) chambers , also teflon, etc,” 

© Dynel, porous stone or porous carbon filter 
tubes 

© Leakproof epoxy centrifugal pump 

@ Self-primer available 

© Continuous duty ball bearing motor 


FREE BULLETIN 


Send for your Sethco 
Bulletin 602 for com- 
plete technical data 
on LAI portable filter 
systems today, 


‘Merrick, N.Y 
MA 3.4220 


Fl FOR 
PETROLEUM 


MPNUFACTURING CORP 


the bolts are removed, the sections are 
rotated and indexed at 60° intervals 
end then reassembled to the barrel. 
Each individual section break is now 
reinforced by three other sections pro- 
viding a gear ready for continued op- 


eration. 


The new gears are made of tough, 
chemical and heat resistant polypropy- 
lene. They can also be supplied in 
other materials upon request. They are 
standard on the firm’s horizontal pla- 
ting equipment and are available to fit 


’Re-Headable Coated Points 

Bacon Felt Co., Dept. MF, 11 Fifth 
St., Taunton, Mass. 

New Met-L-Off re-headable abrasive- 
coated felt bobs for intermediate fine 
polishing are available in 120, 180, and 
240 grits. 


The new product offers several ma- 
jor advantages: (1) The felt under the 
abrasive coating absorbs shock — 
through its cushioning effect — elimi- 
nates chattering and gouging common 
with solid abrasive media. (2) The 
points have almost indefinite life be- 
cause fresh abrasive heads can be ap- 
plied time after time. (3) The rehead- 
ing feature also means that surface or 
rim speed remains virtually constant— 
an important factor in metal polishing. 

The kit, packaged in a convenient 
bench top box, includes eighteen pre- 
coated points, and a supply of adhe 
sive and abrasive for re-heading. The 
points need only to be rolled sucercs- 
sively in adhesive and abrasive to be 
“new” again. 


a wide range of competitive equipment. 


Ultrasonic Generator 


Branson Instruments, Inc., Dept. 
MF, 40 Brown House Road, Stamford, 


Conn. 


A 400-w ultrasonic generator with 
special feedback controls for high- 
speed cleaning automatically compen- 


sates for changes in temperature, load, 
and liquid level. The new Sonomatic 
A-400 generator always provides full 
power, thereby assuring maximum 
cleaning efficiency. 


Heart of the new unit is a unique 
feedback control system. Unlike previ- 
ous designs, the cleaning medium it- 
self has been included in the feedback 
loop of the system to make it more 
sensitive and accurate. Only one simple 
control is needed for operation at peak 
efficiency — an on/off switch. 


An additional feature of the genera- 
tor is inclusion of an activity meter, 
which permits continuous monitoring 
of the cleaning system. This device in- 
stantly indicates the presence of a 
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SUBMERGED 
STEMS 


"with Totally ‘enclosed. ball-beare 
ing, continuous duty, fan-cooled, 
3400 r.p.m., 4-1/2 h.p., brush- 
less AC motor. 


BA-5 price, include 

h.p., AC motor, Stains | 
less Steel Mounting Brackets | 
and Hose 


ONE YEAR GUARANTEE 


FOR COMPLETE SPECI. 
FICATIONS SEND FOR 
‘DATA SHEET 551B 


ACITATION 
noEPENDEN =" 


Sethco 
MANUFACTURING CORP 
2286 Babylon Turnpike, 


Merrick, N. Y. 
MA 3-4420 


SOLVENTS LACQUERS PHARMACEUTICALS ULTRASONIC CLEANERS RADIOACTIVE WATER ELECTROTYPING 
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gassy solution, improper cleaning 
chemicals, too large a workload, or 
any other situation leading to lower 
cleaning efficiency. 

The generator can be used with im- 
mersible or bulkhead transducers as 
well as tank-type units, either heated or 


‘unheated, depending upon the applica- 


tion. 

Housed in an aluminum cabinet de- 
signed to provide easy access for main- 
tenance, the generator measures 17 x 
15 x 9 in. deep. Use of heavy-duty 
components assures long life and 
trouble-free service. 


Automatic Demineralizer 
Control 

Barnstead Still and Sterilizer Co., 
Dept. MF, 307 Lanesville Terrace, Bos- 
ton 31, Mass. 

The _ above 
manufacturer 
announces the 
development of 
automatic start- 
ing, stopping. 
and regenerat- 
ing controls for 
its line of mix- 
ed-bed, two-bed, 
and four-bed de- 
mineralizers in 
capacities up to 
2.500 
per hour. 


gallons 
These con- 
trols provide: 
(1) aulomatic regeneration of ion-ex- 
change resins when they become ex- 
hausted. The automatic regeneration 
includes automatic back-wash, regene- 
ration with acid and caustic solutions, 
and rinsing of the resin beds. When 
regeneration is completed, the equip- 
ment returns to service automatically. 
The timing of each step in the regene- 
ration procedure is individually ad- 
justable to meet specific conditions and 
all valves have optional manual opera- 
tion, 

In addition to automatic regenera- 
tion, the controls provide: (2) purity 
safeguards for continuous testing of 
the demineralized water being pro- 
duced. Water of sub-standard purity 
is automatically diverted to waste until 
the condition upsetting pre-set purity 
has been corrected; (3) a full tank of 
demineralized water is maintained 
automatically with a Level Monitor de- 
vice activating the equipment when 
water level in storage tank gets to be- 
low a pre-set level. 
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Buffing Compound Remover 


Enthone, Inc., Dept. MF, 442 Elm 
St., New Haven 8, Conn. 


Enthol V-240 is unlike ordinary 
emulsion cleaners in that it will invert 
at operating temperatures to a water- 
in-oil emulsion. This enables the heav- 
ily soiled work to be acted upon by 
100% hot solvent; the most tenacious 
soils are rapidly penetrated. Upon re- 
moval of the work from the operating 
solution, the entrained emulsion reverts 
to an oil-in-water form and can be 
readily rinsed off. 

The material is used at 5-10% by 
volume in water at 180-200°F., if the 
invert qualities of this cleaner are de- 
sired. Immersion times of 2-10 min- 
utes are usually sufficient. When the 
work is removed from the bath and 
allowed to cool to 150°F., the emulsion 
reverts to an oil-in-water form and is 
easily rinsed off in a subsequent cold 
water rinse. 

The solution is intended as a pre- 
cleaner prior to pre-plating cycle for 
removal of buffing and polishing com- 
pounds, oil, grease, drawing com- 
pounds, and grinding lubricants. It re- 
moves soils from steel, aluminum, cop- 
per, zine die castings, and most other 
metals without reacting on the basis 
metal. 

The solution is non-flammable and 
has extremely long life. Upon cooling, 
accumulated soils rise to the surface 
and are readily skimmed off. With the 
use of a simple analytical control pro- 
cedure, the operating solution may be 
periodically replenished to ensure a 
long and productive life. A product 
with many uses, it is primarily used 
as a soak cleaner but it is also very 
effective in pressure spray equipmeni 
for the initial removal of buffing com- 
pound deposits. Additionally, this prod- 
uct may be added to alkaline cleaners 
to improve their cleaning action on 
certain types of soils. 


Blackening Process for Steel 


Du-Lite Chemical Corp., Dept. MF, 
12 River Road, Middletown, Conn. 


Orthox is a completely new blacken- 
ing process for steel which is said to 
produce a hard, dry, corrosion-resist- 
ant, deep black finish. A low tempera- 
ture process that rinses free in cold 
water, it revealed no rust or corrosion 
after 180 hours in standard humidity 
tests, without additional coatings, it is 
claimed, and standard salt spray tests 
showed no rust on parts after 1% 
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hours. Steel parts blackened by the 
process can be stored in a dry state 
for many months without rusting. The 
blackening salts also contain ingredi- 
ents proportionally balanced to rectify 
contamination that might otherwise be 
visible in the bath. 

The product is a fluid solution and, 
due to its extreme solubility, less drag 
out of materials takes place. It provides 
a particularly attractive black finish 
that exceeds Government Specification 


MIL-C-13924 A. 


Rinse Aid 


Frederick Gumm Chem. Co., Inc., 
Dept. MF, 538 Forest St., Kearny, N. J. 


Clepo Rinsade A is a liquid addi- 
iive for use in water rinse tanks. It 
aids in removing water and, as a re- 
sult, eliminates drying stains and mini- 
mizes “spotting out.” When used on 
otherwise untreated steel, it provides a 
film which has mild rust inhibiting ac- 
tion, it is claimed. 


Airless Spray Unit 
Binks Mig. Co., Dept. MF, 3140 
Carroll Ave., Chicago 12, Ill. 


A new airless spray unit, designed 
ior high volume, multiple gun opera- 
tion, the “Titan” features a 21 to 1 
pumping ratio, will pump 3 GPM un- 
der continuous duty conditions, and is 
available in two models. One model is 
a 10 gallon poriable unit designed for 
on-site multiple gun operation, mount- 
ed on a roll-around cart. The other 
model is designed to pump direct from 
55 gallon original material containers. 
The basic pumping unit is similar to 
the portable model, and both will 
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handle the large orifice tips necessary 
to apply thick coatings. 

Specifications for both models in- 
clude: double acting 5-inch stroke, 6- 
inch diameter air motor with twin 
spool air valve, fluid displacement of 
3.75 ounces per stroke at 34 strokes 
per gallon, air consumption of 10 to 
40 CFM. Both models also have a ball 
fluid valve with removable seats that 
are reversible for maximum service 
life. Both are equipped with pump ele- 
vator and material agitator. 


Plastic-Clad Pipe and Fittings 


Polymer Corp., Dept. MF, 2120 Fair- 
mont Ave., Reading, Pa. 


Polypenco pipe and fittings provide 
complete inside-outside protection with 
2 coating of Penton chlorinated poly- 
ether, a chemically inert thermoplastic, 
from low temperatures to 250°F. and 
above. The claddings also have out- 
standing mechanical stability and wear 
resistance, it is claimed, and are ap- 
plied in the patented Whirlclad fluid- 


ized bed coating system. 


Claimed to have selective cost and 
performance advantages over other 
high order corrosion piping, the clad 
pipe is more easily assembled than sep- 
arately lined pipe and eliminates liner 
adhesion problems. The exterior clad- 
ding applied simultaneously with the 
interior during the coating operation 
eliminates need for separate outside 
corrosion protection. 

The new pipe is available in stan- 
dard 10-ft. lengths in 114” through 24” 
diameters, Schedule 40 wall thickness, 
clad inside and outside with a 0.25”- 
.035” protective film. A complete line 
of elbows, tees, crosses, reducers and 
laterals are available for these sizes. 
Other wall thicknesses and diameters 
can be produced on request. 
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distributor stocks. 


BETTER FINISHES & COATINGS, INC. 


Bioad St. & Hepburn Rd., Clifton, N.J. ¢ 


NO HIGHER QUALITY 
CAN BE DELIVERED 
SO CONSISTENTLY... 


99.75+% 


And you get prompt delivery from ample factory and nearby 


Next time you're in the market why not send us a modest order 
just to find out how good BFC Chromic Acid really is. 


2030 East 15th St., Los Angeles 21, Calif. 


Paint Pretreatment 


Industrial Finishes Co., Inc., Dept. 
MF, 2 Bryn Mawr Ave., Bryn Mawr, 
Pa. 

A new product for the pre-treatment 
of steel and other ferrous metals to in- 
sure more effective protective coatings, 
Ifco #101 is a rust remover and neu- 
tralizer, it is claimed. The treatment 
lasts weeks or even months and the 
coatings need not be applied immedi- 
ately after pre-treatment. Upon matur- 
ity, it reacts with a metallic surface to 
form a non-crystalline complex metallic 
phosphate film and it provides a con- 
tinuing protection and serves as an ex- 
cellent case for paint and coating 
application. 
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Phosphating Primer 


Industrial Metal Protectives, Ince., 
Dept. MF, 401 Homestead Ave., Day- 
ton 8, Ohio. 


Zincilate RCP rust converting pri- 
mer, applied by brush or spray to any 
rusted ferrous metal or galvanize, pene- 
trates to the basis metal and lays down 
an iron phosphate coating, it is claim- 
ed. Rust is actually converted into iron 
phosphate, and the product creates a 
moisture-proof primer that effectively 
prevents future rusting. The primer 
coat will accept a decorative topcoat 
two hours after application, without 
any further preparation. 

The primer is being offered as a 
clear coating and is also available in 
standard primer colors. 


83 


| 
| 
| 
| 
gree 
KEGP CONTAINER CLOSED 
| 4 
| 
| 
a 
3 
| oo" 
“ISNES AND coarings, INC.. ME 
a 
SS 
Pi 
| ; 
a 
| 
: 
4 
: 
q 


BECKMAN 
ELECTRONIC COUNTER 


ARMORETTE offers you these important advantages: 
A wide range of textured vinyl finishes ranging 
from those resembling alligator to finishes similar 

to laminated vinyl. 

Low baking temperature. ARMORETTE can be baked at 
temperatures as low as 160°F and has been applied 
successfully to such non-heat-resistant materials as 
polyester, wood and chipboard. 

Three times more abrasion resistant than gloss or 
semi-gloss enamels and of comparable cost. 

Can be used on a broad range of dissimilar materials 
including steel, aluminum, wood, reinforced polyester 
and pressed wood. 


A textured vinyl 
finish applied at low 
baking temperatures, 

ARMORETTE is used 
on a number of 
Beckman's computers 
and electronic test 
instruments. Another 
leading ARMORETTE 
application: garnish 
moldings of the 
Chrysler Imperial 


Remarkable ability to cover surface imperfections. 
A wide selection of gloss and colors, including both 
metallic and non-metallic. 

Excellent salt spray, humidity, chemical and 


scuff resistance. 


Send for Bulletin and Sample Panel 


SYNTHETIC ENAMELS + VINYLS * VARNISHES * LACQUERS 
245 Thomas Street * Newark, New Jersey 


Zine & Steel Barrel Cleaner 


Patclin Chemical Co., Inc., Dept. 

11-23 Casimir Ave., Yonkers, 

A new, heavy-duty barrel cleaner 
for the cleaning and brightening of 
zinc and steel prior to plating, #336 
is based on the newer concepts of 
chelation and inhibition. It is a highly 
alkaline blend of alkaline salts, seques- 
tering and chelating agents, colloidal 
dispersants, and surfactants. 

The material exerts a trifold action 
upon zinc. It cleans, removes the ox- 
ide surface skin, and brightens zinc 
to an almost burnished finish in a 
short period of time, and at a low 
concentration, it is claimed. 


The product can also be used for 


B4 


the cleaning of brass and copper bear- 
ing alloys without causing any darken- 
ing or discolorations upon the metal. 
it is shipped in 450 lb. steel drums. 


Plastic Disposable Glove 


Wilson Rubber Co., Dept. MF, In- 
dustrial Div., 1200 Garfield Ave., S.W., 
Canton 6, Ohio. 


Wil-Gard Poly-D is an improved dis- 
posable glove made of “soft-formula- 
tion” polyethylene plastic. Its poly- 
ethylene fermula gives the new glove 
extra toughness, touch sensitivity, and 
comfort. Heat bonded seams are 
strong and smooth, so that there is no 
irritation, and the plastic has more 
flexibility than standard polyethylene. 

Completely moisture-proof, the new 


disposable glove provides excellent 
hand protection against scores of 
chemicals, powders and resins, and 
safeguards precision parts against pers- 
piration corrosion. 

Each glove is lightly mounted on 
paper and packaged 72 to a box in 
convenient wall-dispenser cartons. Also 
in 1,000 unit bulk packaging. The same 
glove fits either hand. 


Caustic Black for Steel 


Tivian Laboratories, Dept. MF, P.O. 
Box 2311, Providence, R. I. 


“Black Widow No. 6” is a new low 
temperature blackening process tailor- 
ed for low carbon steel. The chief 
advantage of this bath is its operating 
range — it will give a uniform black 
oxide coating over a temperature range 
of 15°C. without blue or red effects, 
it is claimed. The recommended oper- 
ating range for the bath is 120-135°C. 
(248-275°F.). 

The material is provided as a con- 
centrate, which is diluted 4:1 with 
50% caustic soda solution. Thus 10 
gallons will make 50 gallons of solu- 
tion. The customer may mix his own 
50% caustic soda solution or buy it 
premixed. Upon special request a spe- 
cial solution with caustic already added 
can be supplied. 


Plastic Masking Material 


Evens-Thompson Mfg. Co., Inc., 
Dept. MF, 11360 Kaltz Ave., Center 
Line, Mich. 

A new, easy handling, quick-dip ma- 
terial that is reusable as many as six 
times, is a specially developed, cellu- 
lose acetate butyrate plastic, and is 
available in two grades — Dip ‘n 
Strip Mask 4, for general use, with a 
350° to 360°F. dip temperature, and 
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Dip ’n Strip Mask 3E, for use in high 
temperature or rough acid baths, dip 
temperature approximately 370°F. 
Both grades are available in blocks cut 
into usable pieces, ready for use in a 
regular thermostatically controlled elec- 
tric pot. 

The material is non-toxic, safe, and 
easily used by the average worker. It is 
unusually tough, flexible, and resistant 
to rough handling. It does not crack, 
craze, cobweb, or divert electrical cur- 
rent. A quick dip affords a tough 
0.050” coating, which sets up in 30 
seconds or can be quenched in water 
for instantaneous setting. The material 
is easily and accurately trimmed with 
a sharp knife, and strips cleanly in one 
piece, after use, for return to the melt- 
ing pot. 

The material does not fuse to the 
coated part. yet permits no undercreep- 
age as it tightens when it sets, it is 
claimed. It contains no fillers or sol- 
vents, so fire hazard is non-existent at 
normal operating temperatures and 
shrinkage is very minimal. 


Filter Mask 


Minnesota Mining and Mfg. Co., 
Dept. MF, 900 Bush Ave., St. Paul 6, 
Minn. 


A new featherweight filter mask that 
combines high filtration and comfort 
is designed for maximum filtration of 
non-toxic dust and sprays. 

“3M” brand filter masks No. 8200 
are made of a non-woven fabric. They 
provide 3 to 5 times more filter area 
than other masks because they are all 
filter and are shaped to stay away from 
the nose and mouth. An elastic head- 
band seals the single-unit mask around 
the edges and a flexible metal nose- 
piece adjusts to fingertip pressure. The 
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FUSED 
MMERSION HEATERS 


FAMOUS THROUGHOUT 
THE PLATING INDUSTRY 
For Quality, Efficiency, Low Cost Operations 


OVER 100,000 INSTALLATIONS 
For alkaline or acid heating jobs, you can depend on 
CLEPCO ELECTRIC IMMERSION HEATERS 


CLEPCO STEEL and STAINLESS HEATERS 
will meet all your specific needs. 
tow Heat Density — Long Life — Vapor-proof junction Box. 


SEND FOR COMPLETE INFORMATION 


le pco | 


"THE CLEVELAND PROCESS COMPANY 


EAST 57TH STREET * CLEVELAND 3, OHIO 


mask conforms to any face and allows 
easy breathing, unmuffled conversation 
and unobstructed vision. 

Nine masks weigh less than one 
ounce. The cool, dry masks are re- 
usable, yet inexpensive enough to dis- 
card after a single wearing. Masks are 
packaged 50 to a box and are available 
at industrial distributors. 


Micro-Porous Filters 

Selas Flotronics, Dept. MF, Spring 
House, Pa. 

A new line of micro-porous indus- 
trial filters features positive sealing 
which permits absolute retention of 
particles in sizes down to 0.3 micron. 
In-line mounting, with the filtering 
element attached separately to the 
mounting head, permits the case to be 
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iemoved without breaking line con- 
nections or disturbing the element. A 
sleeve on the filter element fits over an 
O-ring on the mounting stud to ensure 
micro-tightness. The only flow in and 
out of the filter is through the micro- 
porous elements. 


Filter elements are being offered in 
seven grades of micro-porous porce- 
lain, seven grades of micro-porous 
stainless steel, eight grades of micro- 
fine stainless steel screens and four 
grades of bonded glass fiber. Cases of 
carbon steel, stainless steel and nickel- 
plated brass are offered with inlet con- 
nections of 34, 1%, 34 or l-inch. All 
elements are interchangeable and all 
cases including those of brass can be 
used with system pressures to 250 psi. 
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Gold Alloy Baths 


Technic, Inc., Dept. MF, P.O. Box 
965, Providence, R. I. 


A new instructional booklet gives 
full information on equipment, prepa- 
iation procedures, formulas, operation 
data, and replenishment needs of gold- 
antimony, antimony gold (barrel pla- 
ting), gold-indium, and gold-gallium 
alloy baths. 


Emulsion Cleaner 

MacDermid Inc., Dept. MF, Water- 
bury 20, Conn. 

A new emulsion cleaner, M-624, de- 
signed to remove hard impacted buff- 
ing compounds from all types of basis 
metals is fully described in Technical 
Data Sheet No. 39. 


Spray-Applied Plastisol 

Metal & Thermit Corporation, Coat- 
ings Sales Office, Dept. MF, Carteret, 

A new four-page brochure, Bulletin 
SP-1, on spray-applied, thick layer, 
Unichrome Super 5300 plastisol de- 
scribes the features of the improved 
vinyl plastisol. 


Urethane Coatings 

Better kinishes & Coatings, Inc., 
Dept. MF, 268 Doremus Ave., New- 
ark 5, N. J. 

A new brochure shows why BFC 
urethane coatings provide marked su- 
periority in resistance against chemi- 
cals, corrosion, abrasion, weather and 
wear as compared with other widely- 
used types of coatings. 

The chemical reaction by which the 
coatings cure to a tough, cross-linked 
resilient film is clearly explained. A 
comprehensive table lists the chemical 
resistance of cured films to 55 chemi- 
cals. Typical uses are listed and illu- 
strated. 

Belt Polishers 

Hammond Machinery Builders, Inc., 
Dept. MF, 1601 Douglas Ave., Kala- 
mazoo, Mich. 


Abrasive belt grinders, and_ their 
wide application on grinding, polish- 
ing, buffing, and deburring operations 
such as internal, flexible belt, platen, 
contour, and contact wheel, are the 
subjects of a new catalog, ABG-300. 
In addition to providing comprehen- 


sive data on the use of abrasive belt 


machines, the new 20-page catalog con- 
tains specifications, photographs, and 
cutaway drawings illustrating the con- 
struction and design features of each 
grinder, Also described in detail are 
the construction features and the ex- 
clusive advantages of the firm’s line 
of general purpose grinders, carbide 
tool grinders, and polishing lathes up 


to 3 HP. 


Hydroxyacetic Acid 


E, I. duPont de Nemours & Co., 
Inc., Public Relations Dept., Wilming- 
ton 98, Del. 


A technical bulletin on hydroxyace- 
tic (glycolic) acid describes its use in 
cleaning, plating, electropolishing, 
pickling’ and other processes. 


Rust and Seale Remover 


Diversey Corp., Dept. MF, 212 W. 
Monroe St., Chicago 6, Ill. 


A new bulletin describes Everite, a 
fast-acting rust and scale remover. 


Non-Foaming Cleaners . 


MacDermid Inc., Dept. MF, Water- 
bury 20, Conn, 


A complete line of non-foaming 
cleaners designed for use in power 
spray washing machines is fully de- 
scribed in Technical Data Sheet No. 7. 
A chart enclosed with the technical 
data enables the operator to select 
the best of several spray cleaners to 
suit a particular job, taking into con- 
sideration the basis metal, type of soil, 
water, factors such as time, tempera- 
ture and pressure, and the relation of 
the cleaning cycle to other metal finish- 
ing operations. 


Rotary Air Pumps 


Leiman Bros., Inc., Dept. MF, 102 
Christie St., Newark 5, N. J. 


Six-page Bulletin No. 9161 covers 
three new 4-vane air pumps, provid- 
ing a range of vacuum to 26” Hg.. 
pressure to 13 psig and volumes from 
12 to 54 c.f.m. It includes perform- 
ance curves based on horsepower and 
c.f.m., plus dimensional data and 
prices. 

Buffs 


Williamsville Buff Co., Dept. MF, 
Utica, N. Y. 

A four-page illustrated brochure of- 
fers a condensed description of the 
firm’s line of buffs and_ polishing 
wheels for all buffing requirements. 


Dust Collector 


Pangborn Corp., Dept. MF, Hagers- 
town, Md. 


An economical and highly efficient 
unit type dust collector designed to 
meet a wide variety of the air volume 
requirements throughout industry is 
described in Bulletin 916. This four- 
page folder explains the versatile cloth 
filter bag dust control equipment, how 
it is made, how it works, its range of 
use and application, its special features 
and details. 


Power Rectifiers 


American Rectifier Corp., Dept. MF, 
95 Lafayette St., New York 12, N. Y. 


A 44-page catalog covers a complete 
line of both standard and custom engi- 
neered power supplies, ranging in size 
from 50 watts to 5,000 kilowatts. Over 
5,000 models are listed and described 
in this well illustrated 2 color catalog. 

There are many special features, 
such as: a glossary covering terms used 
most frequently in power supplies; a 
basic power supply and control feature 
evaluation chart which gives an evalu- 
ation as to what type of power supply 
is best for what features; an electro- 
plating guide which gives the recom- 
mended rectifier power output for com- 
mon plating applications. Also, infor- 
mation on rectifier circuits, suggested 
applications for various units, dia- 
grams, and other information designed 
for both the technical and non-tech- 
nical man. 


Plastics 


Cadillac Plastic & Chem. Co., Dept. 
MF, 15111 Second Ave., Detroit 3, 
Mich, 


A four-page brochure, illustrated 
with 12 bar graph charts, discusses and 
compares properties of eight new 
plastics, Delrin (acetal), polycarbon- 
ate, ABS, polypropylene, high density 
polyethylene, Penton (chlorinated 
polyether), Nylon 6 and FEP. 


Dust Collectors 


John Wood Co., Air Pollution Con- 
trol Div., Dept. MF, Florham Park, 


Self-contained air pollution control 
equipment is outlined in Bulletin #230, 
which illustrates and describes func- 
tions and applications of self-contained 
cyclone separators, fabric filters, and 
combination fabric/cyclone separators 
in low-volume systems. 
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Air Heater 
Maxon Premix Burner Co., Dept. 


MF, Muncie, Ind. 


Comprehensive data on direct-fired 
make-up air heating is given in new 
8-page Bulletin AS-62, which traces 
the need for replacement air to com- 
pensate for that exhausted to remove 
dusts, fumes, vapors, and other con- 
taminants from process equipment. It 
distinguishes between “make-up air 
heating” and “space heating”, lists and 
illustrates the necessary components 
and makes suggestions on system lay- 
out, and gives detailed technical data 
on efficiencies, allowable concentra- 
tions of combustion products, and 
effect on relative humidity. 


Aluminum Diffusion Coating 


Alon Processing, Inc., Dept. MF, 
P.O. Box 11431, Pittsburgh, Pa. 


A new brochure describes the Alon- 
izing process of deeply diffusing alumi- 
num into steel to form an iron-alumi- 
num protective alloy with mechanical 
properties provided by the base steel. 


Electronic pH Meter 


Central Scientific Co., Dept. MF, 
1700 W. Irving Park Road, Chicago 
13, Til. 


A portable precision instrument for 
measuring the acidity or alkalinity of 
a solution is fully described in a new 
16-page illustrated booklet. 

In addition to description, specifica- 
tions, and operating instructions for 
the electronic pH meter, the new book- 
let, #286, contains step by step in- 
structions for performing several labo- 
ratory experiments. 


Continuous Infrared Furnaces 


Radcor, Inc., Dept. MF, P. O. Box 
432, Fostoria, Ohio. 


A new descriptive bulletin, BRG113, 
on electric infrared continuous fur- 
naces for industrial use, contains illu- 
sirations, applications and features, 
highlighting the light weight and mo- 
bility of the furnaces. Also, construc- 
tion, ventilation, controls and specifica- 
tions are covered. 


Radiant Burners 


Selas Corp. of America, Dept. MF, 
Dresher, Penna. 


Bulletin DB-2 presents a full line of 
“complete premix” radiant type gas 
units. It covers design features, con- 
struction, operating principles and ad- 
vantages of Duradiant burners, and 


TRAP THIS DANGEROUS | 
ENEMY with 


[)USKOLEctors 


| Dust is a serious problem in most indus- 
| trial plants. With Hammond DUSKOLEC- 
| TORS you trap this dangerous enemy at 
its source before it can harm the health 

and efficiency of your employees and 
| damage valuable machinery. Your clean- 
ing and painting costs will also be re- 
| duced. Hammond DUSKOLECTORS offer 
you the best and most economical solu- 
tion to your dust problems. Write today 
for catalog with helpful engineering in- 
formation and interesting installation 
views. 


“A MUST FOR DUST!” 


INC. 


1601 DOUGLAS AVE. ® KALAMAZOO, MICHIGAN 


shows how and where the burners can valves, fittings and industrial compo- 


best be used. nents, 
A complete listing of the many types 
available is provided, along with Surface Roughness Tester 


photos, dimension and capacity tables 
for each series. 


Micrometrical Mfg. Co., Dept. MF, 
3621 S. State Road, Ann Arbor, Mich. 


Ultrasonic Cleaning How to designate the characteristics 


Aircraft Porous Media, Inc., Dept. of surface irregularities, how to meas: 
MF, 30 Sea Cliff Ave., Glen Cove, N.Y. ure the specified surface characteristics 
The new ultrasonic cleaning princi- and how the Profilometer is used to 
ple incorporated in the Pall-Cavitron ™e@sure the average roughness height 
HIPS Ultrasonic Cleaner is discussed #"¢ just a few of the topics covered 


in an article, which describes how fo- i" @ crt: 8-page, 2 color technical 
cused ultrasonic energy, combined with bulletin. 
the test facilities in the unit, reliably Inspectors, quality control men and 


cleans and tests fine wire mesh filter engineers will find this bulletin a help- 
elements used in aircraft, missiles and ful guide to the specifying and meas- 
ground support equipment as well as uring of surface finish. 
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FOR THE FIRST TIME __ 


A COMPLETELY CORROSION 
RESISTANT HEAT EXCHANGER 


STACKED IMPERVIOUS 
GRAPHITE BLOCKS 


HIGH EFFICIENCY 
ASSURED BY SHORT 
PASSAGES AND 
MIXING CHAMBERS 


LOW MAINTENANCE 
GUARANTEED 
e 
NO FRAGILE TUBES 
NO CEMENTED JOINTS 


BEAT CORROSION—in anodiz- 
ing (regular and hard coat)— 
nickel plating—copper plating— 
other plating solutions (except 
chrome)—pickeling solutions— 
acid etch—cleaning solutions— 
wash solutions—many other heat- 
ing and cooling applications. 


Package units available with pip- 
ing, pump and stand. 


Write for free engineering manual. 


@ THE CARBONE CORPORATION + BOONTON, N. J. 


For England: For rest world: 


Robert Jenkins & Co. Ltd. 
Rotherham Yorkshire 


Société le Carbone-Lorraine 
45 Rue des Acacias, 
Paris (17e), France 


visions; and D. W. Oakley, is group 
vice-president for the Chemicals, Coat- 
ings and Plating Divisions. 

Mr. Hirschland started with the firm 
in 1941 as a process engineer in the 
then - newly - centralized Research De- 
partment. He has been active in re- 
search, production, sales and commer- 
cial development assignments since that 
time. Prior to his appointment as vice- 
president in 1959, Mr. Hirschland held 
the title of director of commercial de- 
selopment. A native of New York City, 
he graduated from Dartmouth College, 
class of 1939, with a Bachelor’s degree 
in chemistry. He received the M. S. 
degree in Chemical Engineering in 
1941 from M.L.T. 

Mr. Weber joined the company in 
1949 as general plant manager in the 
East Chicago plant. Previously he had 
been with American Can Co, as man- 
ager of the Seattle, Wash. plant. In 
1952, Mr. Weber was appointed pro- 
duction manager in the New York ex- 
ecutive offices and, in 1956, he was 
named manager of manufacturing. In 
1959 he was appointed vice-president 
of manufacturing. 

He received the B. 5S. in Mechanical 
Engineering in 1933 from Oregon 
State University. 

Mr. Oberg joined the firm in 1955 
as technical advisor to the president. 
In 1959 he was appointed general man- 
ager of the Metals & Minerals Division, 
end in 1960 became vice-president. 

He is also a vice-president of Inter- 
national Titanium Corp., and super- 
vises its operations. He received the 
B.S. degree in Metallurgical Engineer- 
ing from Lehigh University, and com- 
pleted the training course for senior 


MA&T Appoints Four Group 
Vice-Presidents 

Four group vice presidents have 
been appointed by Metal & Thermit 
Corp. H. E. Hirschland has been des- 
ignated as group vice-president with 
the Commercial Development and Re- 
search Divisions. B. W. Weber is group 
vice-president in charge of the Manu- 
facturing, Employee Relations and Ad- 
ministration Divisions. /. L. Oberg is 
group vice-president in charge of the 
Minerals, Ceramics and Welding Di- 


Donald W. Oakley 


executives at M.I.T. 

Mr. Oakley started with the com- 
pany in 1947, Previous to being ap- 
pointed general manager of the Coat- 
ings Division in 1960, he was a pro- 
duction manager of the Manufacturing 
Division. He was appointed vice-presi- 
dent in 1960. 

He received the B.S. and MLS. de- 
grees in Chemical Engineering from 
Columbia University, and later attend- 
ed the Columbia University School of 
Business. 


George A. Stutz Moves to 
Florida and Semi-Retirement 


George A. Stutz, chairman and chief 
executive officer of The Stutz Co., Chi- 
cago, manufacturers of electrochemical 
end metal finishing equipment and 
supplies, is embarking on a new ca- 
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George A. Stutz 


reer at the age of 72 — semi-retire- 
ment in Florida. 

Though the elder Mr. Stutz is chang- 
ing his status, his two sons continue in 
their present positions with the organ- 
ization, George L. Stutz as president, 
and Richard G. Stutz in an executive 
sales capacity. 

In choosing semi-retirement to total 
retirement, Mr. Stutz explained that it 
is difficult to walk completely away 
from the company where he spent 40 
years of his life. Thus, his present 
status permits him to participate in 
management level decisions and in the 
over-all affairs of Stutz. 


Northwest Adds 
New Chemicals 


[Phillips 


ALL-ELEC TRIC 


PERCHLORETHYLENE 
DEGREASERS 


@ REQUIRE NO WATER 


@ REQUIRE NO DRAINS OR 
CONDENSATE RETURNS 


@ REQUIRE NO UTILITY CONNECTIONS 


EXCEPT ELECTRICAL 


@ RECLAIM THEIR OWN SOLVENT 
AUTOMATICALLY 


PERCHLORETHYLENE 
NONFLAMMABLE SOLVENT 


FOR USE IN 
THE PHILLIPS DEGREASER 


PHILLSOLV, PHILLIPS’ trade 
name for perchlorethylene, ex- 
cels other degreasing solvents. 
Here’s why: 

SUPERIOR CLEANING ABILITY 

LOW TOXICITY 

HIGH BOILING POINT 

STABILITY WITH ALL METALS 

HEAVIER VAPORS 

LOWER EVAPORATION RATE 


PHILLIPS ALL-ELECTRIC 
vapor degreasers, designed for 
use with perchlorethylene, clean 
soiled parts faster and cost less 
to purchase and operate because: 


HIGHER TEMPERATURE per- 
mits longer cleaning period; re- 
moves high melting point soils; 
permits greater solvent action. 


HEAVIER VAPORS, 5.8 times 
heavier than air, reduces solvent 
loss from escaping vapor; reduces 
contamination of the atmosphere. 


HIGH DENSITY AND HIGH 
GRAVITY VAPORS permit use 
in PHILLIPS ALL-ELECTRIC vapor 
degreasers without costly cooling 
coils and/or water jackets to con- 
trol vapor levels. 


Write for Bulletin 25 for all the 
facts on degreasing with PHILLIPS 
ALL-ELECTRIC degreasers and 
PHILLSOLV perchlorethylene. 


[Phillips 


MANUFACTURING 
COMPANY 


3475 Touhy Avenue 


Northwest Chemical Co. has con- NONFLAMMABLE — NON-EXPLOSIVE Chicago (Lincolnwood) 45, Illinois 


cluded an agreement to distribute in 
midwestern states the chemical special- 
ties produced by Conversion Chemi- 
cals Corp. The new distribution chan- 
nel enables metal finishers in the mid- 
west, West Virginia and western Penn- 
sylvania to obtain from a single source 
a complete line of quality chemicals 
and the combined know-how of two 
outstanding firms in this field. 


Allied Research 
Appoints Guinther 


Allied Research Products, Inc., Bal- 
timore, Md. manufacturers of chem- 
icals and equipment for the metal fin- 
ishing industry, has announced the 
appointment of Paul J. Guinther, Jr. 
as sales engineer for the Pittsburgh 
area, 

Mr. Guinther brings to the firm an 
extensive background in sales of metal 
products and industrial chemicals. He 
holds a B.S. degree from the Carnegie 


Institute of Technology, and is a mem- 
ber of the A.E.S. and the Chemical 
Sales Association of Pittsburgh. 

His Office is located at 101 Invest- 
ment Bldg., 234 Fourth Ave., Pitts- 
burgh 32, Pa. 


Hooker Chemical and Parker 
Rust Proof Negotiating 
for a Merger 


The officers of Hooker Chemical 
Corp. of New York and of Parker Rust 
Proof Co. of Detroit, Mich., have an- 
nounced that they are negotiating for 
a merger of Parker into Hooker by the 
issuance of 34 of a share of Hooker 
common stock for each of the outstand- 
ing shares of Parker, and one share of 
a new 5% preferred stock, $100 stated 
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value, of Hooker for each 20 shares of 
outstanding stock of Parker. 

Should the current negotiations re- 
sult in an agreement approved by the 
board of directors of both companies, 
it is anticipated that the proposal will 
be submitted to the stockholders of 
both companies at meetings to be held 
early next year. 


Enthone Appoints Resident 
Engineer for Canadian 
Licensee 


Peter C. Noy has been appointed 
resident engineer at Nicromatic, Ltd., 
of Toronto, Canada by Enthone, Inc., 
of New Haven, Conn. 

Mr. Noy, equipped with 13 years of 
experience in the metal finishing field, 
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Peter C. Noy 
will work closely with Nicromatic in 
solving the finishing problems of its 
customers. He attended Queens Uni- 
versity in Kingston, Ontario, Canada 
prior to obtaining experience as a 
plant manager, planning engineer, and 
chief chemist. He spent the past two 
years as chief chemist for Nicromatic, 


Ltd, 
Pittsburgh Plate Glass 


Constructing New Plant 

The Chemical Division of Pittsburgh 
Plate Glass Co. has started construc- 
tion of a methyl chloroform plant at 
Lake Charles, La, The new unit is 
scheduled for production by the Fall 
of 1962. 

A new process for methyl chloro- 
form production was developed by the 
division’s research & development per- 
sonnel, and extensive pilot plant opera- 
tioys have been under way in the com- 
pany since 1960. An industrial solvent, 
the product is being marketed under 
the trade name “Tri-ethane.” 


Field Joins Mitchell-Bate 

Joel R. Field, Jr., formerly of En- 
thone, Inc. and more recently with 
Chas. Dickgiesser Co., Derby, Conn.. 
is now associated with Mitchell-Bate 
Co., rack manufacturers, Waterbury, 
Conn. 

Mr. Field brings many years of 
broad experience in plating rack de- 
sign to his new post. He will concen- 
trate on the development of new rack 
designs. 


Stokes Expands Representation 
in Rochester 

F. J. Stokes Corp., Philadelphia, has 
added J. Hervey Sternbergh to the field 
sales staff of its Rochester, N. Y., dis- 
trict office. 
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Mr. Sternbergh, who will concentrate 
on the products of the Vacuum Divi- 
sion, is a native of Reading, Penna., 
and has been traveling Upper New 
York State for the past ten years as a 
representative for hydraulic equipment, 
mechanical products, and other items. 
He was graduated from Cornell Uni- 
versity in 1939, with an A.E. in M.E. 
degree. During World War II, he 
served as a B-25 pilot in the Air Corps. 


*Trouble-Shooting Kit” 
Speeds Solution Analysis for 
MacDermid Customers 


Customers of MacDermid Inc. who 
lack the facilities for a fast, trouble- 
shooting check of their metal finishing 
solutions can now take advantage of 
the firm’s newest service, a compact 
but complete trouble-shooting kit. By 
using his new “Trouble-Shooting Kit” 
right in the customer’s plant, the firm’s 
representative can not only pin-point 
the source of trouble immediately, but 
also make the necessary recommenda- 
tions to solve the problem. 


Since samples of the solution in 
question no longer have to be sent or 
taken to the supplier’s laboratory for 
analysis, platers can now restore their 
bath to trouble-free operation with a 
minimum of down-time. 


Union Carbide Plastics 
Assigns Technical Rep. 


Allan J. Costantin has been assigned 
as a technical representative in the 
mid-western sales region of Union Car- 
lide Plastics Co. He will be located in 
the district sales office at 6300 N. 
Central Expressway, Dallas 6, Texas 
(Emerson 3-1691). 

Mr. Costantin joined the company in 
1954 after receiving a Bachelor of 
Science degree in Chemistry from 
Worcester Polytechnic Institute. Fol- 
lowing completion of the company’s 
extensive sales training program, he 
was assigned as a technical representa- 


tive in the New York area and was 
later transferred to the San Francisco 
office where he had served until his 
recent assignment. 


Bradley & Vrooman Adds 


New Representative 


Walter L. Churchill has joined the 
Bradley & Vrooman Co., Chicago, as 
technical service and sales representa- 
tive. His territory will encompass 
Wisconsin, Minnesota and Iowa. 

Mr. Churchill brings with him a 
wide background in chemical coatings 
and appliance finishing, having been a 
technical service and applications engi- 
neer in these fields for many years. 

He will headquarter at 205 Rivoli 
Building, LaCrosse, Wis. 


Baker Distributing Relocates 


Baker Distributing Co. has moved 
to 32750 Solon Rd., Solon 39, Ohio, 
telephone 248-6299, They have moved 
to more modern quarters in a less con- 
gested area of greater Cleveland in 
order to better service their metal fin- 
ishing customers. The firm is also in- 
creasing its activity in the sales and 
service of ultrasonic equipment and 
now have provision for ultrasonic 
cleaning of parts on a jobbing basis, 
as well as a large stock of equipment 
available fer sale and rental. 


Stevens Joins Hubbard-Hall 
Hubbard-Hall Chemical Co., Water- 


bury, Conn. has announced the ap- 
pointment of Roger G. Stevens, 1412 
Whilden Place, Greensboro, N. C. as 
metal finishing technical representa- 
tive. He will service accounts through- 
out the Carolinas, Virginia and West 
Virginia. 

Prior 


to joining 


the firm, Mr. 


Roger G. Stevens 
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Stevens worked in the metal finishing 
field for six years as representative for 
the Southeastern Equipment Co., Vero 
Beach, Fla. Before that, he was asso- 
ciated with a chemical company in 
Greensboro. 

Mr. Stevens is a member of several 
professional societies including the 


Blue Ridge Chapter, A.E.S. 


Enthone Installs 
Production Facility 


A new production facility for the 
large scale production of its recently 
released ‘Enplate’ chemical plating 
process has been installed by Enthone, 
Inc., of New Haven, Conn. This instal- 
lation facilitates the production of 
high-purity chemical plating solution 
concentrates, in addition to greatly in- 
creasing the output capabilities of the 


firm in this field. 


The highly purified chemical plating 
products are produced with deionized 
water, The equipment is all constructed 
of stainless steel and plastic in order 
to avoid contamination of the solu- 
tions. 


Cahnman Now Manager of 
Ramco Oven Division 


Hugo N. Cahnman, electrical engi- 
neer, has been made manager of the 
Electric Oven Division of Ramco 
Equipment Corp. 

Mr. Cahnman received his extensive 
training in Europe, where he gradu- 
ated from the University of Delft, 
Holland. In Europe, he worked as a 
sales and field engineer, was head of 
a sales and service organization of a 
large European telephone and signal 
company and became a member of 
the board of directors of that concern. 
After about 12 years, he established his 
own factory in Amsterdam, Holland, 
shortly before W.W.II, manufacturing 
mechanical-electrical parts, and com- 
mercial lighting and heating fixtures. 
His company flourished until, in 1942, 
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Stains before dipping 
Poor Solderability 


Spotting out (after 3 months) 


Brittle cadmium 
Blisters 

Pits 

Streaks 

Rough plate 
Burning 


Fog or cloud on chromating 


cadmium plates 
may have 
strange problems 


NEW PRODUCT § : 
Kenvert #56—Pow- 
der for bright dip 

and deburring zinc 

die castings 


ANSWERS 
Convert to KENVERT 
A complete line of compatible 
brighteners and post treatments, 
matched and balanced to guarantee 
uniform acceptable results 


Specified by leading manufacturers 
Meets Government Specifications 


CONVERSION 
if} CHEMICAL 
\/ CORPORATION 

100 East Main Street 
Rockville, i 
TRemont 5-3357 

LICENSEES: 

Canada, England, Germany 

Distributors throughout the U.S. 


Hugo N. Cahnman 


1961 


the German occupation put an end to 
his commercial and professional activi- 
ties. 

Mr. Cahnman came to this country 
in 1946. He specialized in industrial 
heating and heat control and was asso- 
ciated with a manufacturer of electric 
heating units and elements for 11 
years. After this period he established 
himself as a consulting engineer in the 
field of applied electrical heat for the 
industry. 


Gurnham Resigns from 
Michigan State 


C. Fred Gurnham, professor, and 
head of the Department of Chemical 
Engineering, Michigan State Univers- 
ity, has resigned from the University 
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NEST OF NICKEL BALLS 

GIVES NEW METHOD IN 

NICKEL PLATING BY 
UNIVERTICAL 


BALL NICKEL ANODES IN 

TITANIUM BALL ANODE 

CONTAINERS ... 
provide positive improved control 
of uniform plate thickness through 
controlled constant anode area... 
With these additional benefits: 

e@ Thirty per cent more anode area exposed with one- 


half the weight of nickel required. 

e@ Eliminates scrap generation and costly scrap remelt 
charges and shrinkages. 

e Eliminates floating bags, especially in air agitated 
baths — and cutting of bags caused by anode spears. 
@ Carbon sludge drops in a special pouch provided at 
the bottom of the container through bail device, allow- 
ing longer plating production time between shutdowns. 
e@ Eliminates the need of blind checking nickel bar 


4 


anodes for required anode area. 
Eliminates polarization. 


anode area. 


@ Eliminates nickel salt additions through constant 


UNIVERTICAL CORPORATION 


14841 MEYERS ROAD e DETROIT 27, MICHIGAN e BR 3-2000 
Producers of Rolled, Cast and Forged Anodes, since 1939 


as of October 3lst. He will establish 
his own practice as a consulting chem- 
ical and sanitary engineer, specializing 
in the field of industrial waste and dis- 
posal. 

Dr. Gurnham came to the university 
ir 1952 from a similar position at 
Tufts University, in Massachusetts. 
During his administrations, the Depart- 
ments of Chemical Engineering at both 
universities were accorded official re- 
cognition by the American Institute of 
Chemical Engineers and the Engineers’ 
Council for Professional Development. 

Dr. Gurnham received his engineer- 
ing training at Yale University and 
New York University. He was cited 
in 1955 as a Distinguished Alumnus 
of New York University. He is licensed 
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as a Professional Engineer in several 
states, including Michigan, and is a 
Diplomat of the American Academy 
of Sanitary Engineers. In addition to 
his teaching experience, he held re- 
sponsible positions in industry for 
several years. 

Professor Gurnham has been active 
in many professional engineering and 
scientific societies. He is currently 
Chairman of the American Institute of 
Chemical Engineers’ Pollution Control 
Engineering Committee, member of the 
Professional Development Committee 
and the Committee on Background of 
Professional Ethics, and AIChE dele- 
gate to the American Standards Asso- 
ciation Committee on Toxic Dusts and 


Gases. In addition to the AIChE, he is 
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a member of the American Society of 
Civil Engineers, the American Institute 
of Mining, Metallurgical and Petro- 
leum Engineers, the Society of Mining 
Engineers, the American Chemical So- 
ciety, the Water Pollution Control 
Federation, and other similar associa- 
tions. He was recently appointed to 
the Ethics Committee of the Engineers’ 
Council for Professional Development. 


Pettit Joins Circo Corp. 


Jack L. Pettit, for the past four years 
with the Carr Fastener Corp., Cam- 
bridge, Mass., where he was chief 
manufacturing engineer, has joined the 
Circo Corp., Clark, N. J.. as director 
of manufacturing. 


ack L. Pettit 


Mr. Pettit, a graduate of Stevens 
institute of Technology, has eighteen 
years previous experience in the indus- 
trial cleaning industry, in design, sales, 
engineering and management capaci- 
ties including vice-president and gen- 
eral manager. 


Free Course in Electroplating 


The course of study in electroplating 
given at the Fort Greene Evening High 
School, 29 Fort Greene Pl., Brooklyn 
17, N. Y., will begin its Spring Term 
on February 1, 1962. 

The session is divided into classroom 
discussion and laboratory experiments, 
The classroom topics will include 
simple calculation, reading graphs, 
chemistry of the plating tank, pH, wet- 
ting agents, pitting, deionizing. The 
laboratory experiments will include so- 
lution analysis, Hull cell studies, ano- 
dizing. 

Registration will be held January 29, 
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30, 31, 1962. Class sessions will com- 
mence Thursday, February 1, 6:45 
P.M. Classes will meet on Tuesdays 
end Thursdays from 6:45 to 8:15 
P.M., including about 6 Fridays. The 
term begins February 1, 1962 and 
ends June 26, 1962. Register with L. 
Serota in Rooms BW17 or 3E12. 


Walter Pinner Enters 
Consulting Field 


Walter L. Pinner, a Past National 
President and Honorary Member of 
A.E.S. and of the Institute of Metal 
Finishing of England, announces that 
he is no longer associated with McGean 
Chemical Co, After a vacation trip, Mr. 
Pinner plans to establish residence in 


Walter L. Pinner 


the South West where he will be avail- 
able for consulting work. Prior to his 
three years employment by McGean, 
Mr. Pinner had served Houdaille In- 
dustries and its predecessor companies 
for thirty-five years. In that connection, 
he was responsible for the technical 
direction of research and manufactur- 
ing procedures in one of the largest 
nickel and chromium plating opera- 
tions in the country. 

During November of this year, Mr. 
Pinner visited England on behalf of 
the Pyrene Co. of London for whom he 
has acted as a consultant for fifteen 
years. 

During his long and successful busi- 
ness career, Pinner has interested him- 
self to a considerable degree in basis 
metal preparation, copper, nickel and 
chromium plating and corrosion. Many 
of his publications on these subjects 
have resulted in numerous awards and 
honors to him. 

Mr. Pinner was instrumental in set- 
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N.J. Thermex Company, Inc. ¢« 


For Advanced Ideas In Immersion Heating ...N. J. THERMEX 


An exciting new concept in industrial immersion heating is now a 
reality. Write immediately for specific details explaining the modern 
principles and advantages of THERM-X-RED Immersion Heaters. 


535-533 Bergen Street, Harrison, New Jersey 


ting up A.E.S. Project 15 and has 
served as chairman of the Project Com- 
mittee since its inception. The work 
of that group has produced the CASS 
and Corrodkote tests which are in 
widespread use in the plating industry. 


Infileo Consolidates 
Important Operations 


Consolidation of all IJnfileo, Ine. 
municipal water and sewage treatment 
operations in the United States and 
Canada into a newly formed Public 
Works Department was announced re- 
cently. G. E. Hauer, who has been in 
charge of the municipal sewage and 
biological waste treatment activities, 
will manage the new department. 

Also announced at the same time 
was consolidation of the company’s in- 
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dustrial operations into one department 
under the management of H. W. Frazer. 
Previously in charge of activities in 
ion exchange and demineralization 
fields, Mr. Frazer will now be in super- 
vision of all work in water and waste 
treatment for all industries. 


Alvey-Ferguson Appoints 
Illinois Representative 


J. W. Harvey Co., 8000 W. 47th St., 
Lyons, Ill., has been appointed Illinois 
State representative for Alvey-Fergu- 
son Co. Established in 1955, the Har- 
vey company was organized to serve 
the metal processing industry. Mr. 
Harvey, with a background of more 
than 15 years in metal processing, is 
assisted by Hal Truman, who has also 
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had a long and varied experience in 
the metal processing field. 

Shipley Names Perham 

Technical Representative 

J. Newton Perham has been ap- 


pointed technical representative 


the Shipley Co., according to an an- 
nouncement. He will concentrate on 
special plating problems in the East- 
ern United States. : 

Before joining the firm, Mr. Per- 
ham had been with Texas Instruments, 
Metals & Controls Div., as a sales and 
service engineer in connection with 
precious metal plating. He is also the 
author of several technical articles on 
metal plating solutions, an inventor 
and patent-holder, and an instructor 
who has conducted seminars through- 
out the United States on proper plating 
techniques. 

A native of Islington, Massachusetts, 
Mr. Perham holds a B.S. degree from 
Northeastern University, class of 1938. 


Allied Research Opens 
New Warehouse 

Allied Research Products, Inc., Bal- 
timore, Md. manufacturers of chemi- 
cals, equipment and supplies for the 
metal finishing industry, has announc- 
ed the opening of a new warehouse 
and service laboratory at 35 Holland 
Avenue, Bridgeport, Conn. 

Warehouse operations will be under 
the direction of L. Frank Richard, dis- 
trict sales manager. 


Central Industrial 
Contracting Relocates 

Fred Weiss, president of Central In- 
dustrial Contracting Co., Inc., an- 
nounces that the firm has moved to 
new and larger quarters at 70 Rich- 
ardson St., Brooklyn 11, N. Y. The 
telephone number remains STaff 
2-4880. 

Canada’s First Detinning 
Plant Goes on Stream 

Canada’s first detinning plant went 
on stream in Hamilton, Ont. on Nov. 
2. Opening ceremonies for the new 
$1.25-million facility of M&T Products 
of Canada Ltd, were attended by sev- 
eial hundred Canadian business execu- 
tives, educators and members of gov- 
ernment. 

The alkaline detinning process is 
used to remove tin from high quality 
tinplate scrap produced in can-making 
operations. Tin chemical by-products 
now provide Canada with her first do- 
mestic source of sodium and potassium 
stannate. 
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Opening its new plant recently in 
Searborough, Ontario, Wyandotte 
Chemicals Ltd., J. B. Ford Division 
began production of a complete line of 
cleaning products for business and in- 
dustry. It has immediate access to 
route 401 and is served with a rail 
siding and ample truck docking. 


Terence Neill, a native of British 
Columbia, who has for 9 years been 
the firm’s Canadian sales manager, has 
been elected a director of the new com- 
pany and named director of sales. 

P. H. H. Ridout of Manning, Bruce, 
Peterson & Ridout, Barristers and Soli- 
citors, Toronto, becomes secretary. 


New Emphasis on Paint 
Chemicals at Dow 


Expanded and more efficient com- 
pany activity in the paint chemicals 
area is expected through formation of 
a new paint section in its Technical 
Service and Development laboratory, 
The Dow Chemical Co. has announced. 

Initial responsibilities of the paint 
section include technical service for 
thickener and mildewcide products. In 
time, surfactant, emulsifier, preserva- 
tive, flow control agents, paint re- 
mover, solvent, wetting agent, and 
other chemical products for paint will 
also be handled by the section, accord- 
ing to the company. 

Head of the paint section is Robert 
H. Lalk, who has 16 years experience 
as a coatings chemist, seven years as 
head of the paint testing section in 
the firm’s coatings technical service. 


New Equipment and 
Supply Company Formed 

Plating & Polishing Equipment & 
Supply Corp., 286 Kinderkamack Rd., 
River Edge, N. J., announces that the 
firm, which has served as a 40,000 sq. 
ft. warehouse facility for the trade, is 
now operating as a full equipment and 
supply house, with Harvey S. Levine 
in full charge. 

The equipment in transit operation 
is now located at 624 Paterson Plank 
Rd., E. Rutherford, N. J., where space 
has been leased for the parking of 20 
trailers. This location is 15 minutes 
trom midtown New York and provides 
for convenient inspection of the larger 


Harvey S. Levine 


and automatic equipment handled by 
the firm, which will act as sales repre- 
sentative, distributor, equipment re- 
builder and, in the near future, will 
market packaged finishing plants. 

Mr. Levine, a licensed New York 
auctioneer and New Jersey constable, 
will continue this liquidation work, in 
addition to serving a small group of 
firms as a management and technical 
consultant. He has been associated with 
the metal finishing field as a_plater, 
equipment and supply dealer, and con- 
sultant for almost 25 years. 


M&T Appoints International 
Representative 


Nathan H, Dewing, Jr., has been 
appointed a representative for Metal 
& Thermit Corp.’s International Divi- 
sion. He will be primarily concerned 
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with expansion of overseas business | 
sales and subsidiary operations. His | 
| 


the firm’s New York MURR AY-WAY 
: Mr. Dewi ‘viously worked f grinding, | 


Co., Inc. Graduating cum laude with _ 


a B.S. degree from Boston University, HORIZONTAL- 
class of 1952, Mr. Dewing completed ——e 


a year’s study at the Graduate Insti- 
tute of International Relations, Geneva, 
Switzerland. He also holds an M.A. de- 
gree from the Woodrow Wilson School 
of Foreign Affairs, University of 
Virginia. 


Malone Heads Up New | 


Cireo Chemical Division 


exact requirements. 


POLISHING AND LATHE— 


Edmond Malone has joined Circo | BUFFING TABLE— stripped of many 
Corporation, subsidiary of Branson | small dial table has abrasive unnecessary “frills” to 
¢ belt head and buffing head for keep costs to a 
Instruments, as manager of the new spiral aluminum shapes minimum. a” 
chemical products division, which will precision vai thet 
supply a complete line of cleaning. IMPROVES QUALIT 


METAL PRODUCTS 
MANUFACTURERS 


Polishing, buffing, grinding, filtering, debur- 
ring, materials handling ... whatever your 
problem, Murray-Way equipment will do the 
job better and.more economically. Fresh ideas 
based on a solid background of experience, 
enable Murray-Way’s fine engineering and 
production departments to handle any and 
all of your production problems— large or 
small. The BETTER WAY is the MURRAY-WAY. 


_ REDUCES COSTS FOR 
| 


HAN-D-MATIC— 
low cost machine 


with interchangeable 


components for buff- 


ing, grinding, and 
ps 


WIRE BRUSH 
MACHINE — 
deburrs automatic 
washer and dryer 
basket holes prior to 
painting. 


-WAY CORPORATI 
180 MAPLE RD. 
BIRMINGHAM, MICH. 


Edmond Malone 


metal finishing, and rus! preventive . 


compounds marketed under the name stalled for customer product applica- the relocation of its New York plant 
of Circo-Branson with the brand name tion testing. from 82 Fulton St., N. Y., to 525 


of “Cobra.” Complete facilities are Nuber Ave. Mowat Vernon, 
available for custom processing of New Plant for Handy & Harman 


. Modern and improved machinery 
cleaning problems. Handy & Harman, fabricators and has been installed in the new plant to 


- Mr. Malone comes to the company —_ refiners of precious metals, announces _ facilitate production of a wide variety 
with a wealth of experience, having 


spent 8 years with another leading 
manufacturer of cleaning chemicals. 


Binks Appoints Distributor 


O’ Donohue Industries, 3818 N. Hub- 
bard St., Milwaukee, Wis., distributors 
of industrial chemicals and equipment 
for metal cleaning and finishing, have 
been appointed exclusive distributors 
for the Pred Division of Binks Mfg. 
Co., Chicago, Ill., in Wisconsin and 
the Upper Peninsula of Michigan. A 
complete test installation has been in- 
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WHY GUESS ? 


toa 
millionth 
of an inch 


Your profits depend on ting tight specifica- 
tions, maintaining quality control and reducing 
rejects. Can you afford to guess at plating thick- 
ness when it is so easy to measure and be sure? 
UNITRON'S PL-MEC PLATER'S MICROSCOPE sub- 
stitutes facts for uncertainty. The plated deposit is 
observed through a Filar Micrometer Eyepiece 
and measurements are read directly from a 
micrometer drum. This compact microscope is 
easy to use, portable around the shop and has a 
built-in light source. It also doubles as a metal- 
lurgical microscope for examining grain structure 
etc. at magnifications of 25X-1500X. Permanent 
photographic records may be made using an 
accessory 35mm. camera attachment and provide 
valuable legal protection for subcontractors. 
UNITRON'S PLATER'S MICROSCOPE will save its 
initial cost many times over. Prove this for 
yourself —as so many firms in the plating 
industry have done—by requesting a FREE 


10 DAY TRIAL in your own plant. There is no cost 
and no obligation. 


Above: Accessory camera attachment. 
Left: Observing the plated deposit. 


$46 Model PL-MEC 
complete with 

all optics and standard 

accessories 


As above with built-in 
camera attachment, but 
without 35mm. camera 


back: $540 


‘THE TREND 


TO UNITRON 


6 NEEDHAM ST...NEWTON HIGHLANDS 61, MASS 


Please rush UNITRON's Microscope Catalog 13-W 
| 
Address 
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of karat gold alloys for manufacturing 
jewelers and industrial users. 


M&W Names Midwestern 
Div. Mgr. 


Robert B, Stevens 


Robert B. Stevens has been named 
manager of the Midwestern Division of 
Maas & Waldstein Co., Newark, N. J., 
manufacturers of industria! finishes 
and chemical coatings. He will head- 
quarter at the Chicago plant and will 
be responsible for sales and service in 
the nineteen state area which com- 
prises the division. 


Abbey Automation Systems 
Now in New Location 

Abbey Automation Systems, Inc., 
has announced that manufacturing and 
engineering facilities have been moved 
te their new site at 232 Varet St., 
Brooklyn, N. Y. 

With the acquisition of a building 
large enough to house engineering, de- 
sign, manufacture and sales, customer 
requirements can be more expeditious- 
ly and economically processed. The 
new site, complete with demonstrating 
equipment and conference rooms, is 
available for visitation. A full and 
competent technical staff to discuss 
processing and design may be con- 
sulted. Supplies and equipment for 
processing will be stored at present 
site, 


Samuel Moore & Co. Expands 
Samuel Moore & Co., manufacturer 
of extruded plastic products in Mantua, 
Ohio, which only a year ago com- 
pleted a 70 per cent plant increase, is 
now expanding again. The current ex- 
pansion, which is the seventh since 
1947, will bring plant floor space to 
80,000 square feet froin the present 
50,000 square feet, it is reported. 


This latest addition is well under 
way and is slated for completion early 
in January. The current project, in- 
cluding new equipment to be installed, 
will represent an investment of about 


$250,000, 


Pangborn Corp. Assigns 
Szabo to Cleveland District 


Alex J. Szabo has been assigned to 
a new position by Pangborn Corp., as 
sales engineer, Cleveland district. Born 
in Roumania, educated in Canada 
(graduate of McGill University) Mr. 
Szabo worked as a methods engineer 
at Ford Motor Co., then joined Pang- 
born in 1956 as sales engineer, Detroit. 
For the past year he has been super- 
visor, Vibratory Finishing Division in 
the Hagerstown, Md. plant. 


Lonyai Named General Sales 
Manager at Fidelity 


Seymour B. Lonyai has been named 
general manager of Fidelity 
Chem. Prods. Corp., according to an 
announcement. He will direct all sales 
activities, including those of the newly 
established Electronic Chemicals Divi- 
sion. 

Mr. Lonyai began his career with 
the company 16 years ago as a techni- 
cal sales representative. He was a 
supervisor in the metal finishing de- 
partment of Bendix Aviation Corp. be- 
fore that. 

Mr. Lonyai is a graduate of the 
National Agricultural College in 


sales 


Doylestown, Pa. He has done graduate 
work in metallurgy and chemistry at 
New York University and Newark Col- 


Seymour B. Lonyai 


lege of Engineering. He is a member 
of the A.E.S., the American Society for 
Metals and the Industrial Management 
Club. 
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O’Brien Names Hathaway 
Robert J. Hathaway has joined The 


O’Brien Corp. as technical salesman in 
the Chicago area. 


Robert J. Hathaway 


From 1958 to June 1961, Hathaway 
worked for Spaulding Fibre Co., Inc., 
Chicago. From 1955 to 1957 he was 
associated with both Bradley & Vroo- 
man Co., and the Paint and Varnish 
Division of E. I. du Pont de Nemours 
& Co., in Chicago. 

A native of Chicago where he gradu- 
ated from Kane Technical H. S., Hath- 
away received his B.S. degree in Chem- 
ical Engineering at Northwestern Uni- 
versity in 1958. He is a member of 
the American Institute of Chemical En- 
gineers, Chicago Duplicate Contract 
Bridge Assn. and the Evans Scholar 
Alumni Assn. 


Hereules Announces 
Appointments 


Two new managerial appointments 
in the Coatings Division of Hercules 
Powder Company’s Polymers Depart- 
ment were announced recently. The 
new appointments are: James R. 
Yeager, assistant to the director of 
coatings materials sales, and Gregory 
N. Bruxelles, manager nitrocellulose 
sales. 

Mr. Yeager, who has been manager 
of nitrocellulose sales since 1956, 
brings to his new post a broad back- 
ground of experience in both sales and 
production. 

Starting as a chemist in 1923 at 
the Experiment Station, at that time 
located in Kenvil, N. J., he was trans- 
ferred to the Parlin, N. J., plant in 
1924, where he subsequently became 
nitrocellulose superintendent. He was 
transferred to the home office in 1943 
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as supervisor of lacquer marketing. 
Since that time, he has been closely 
connected with nitrocellulose sales and 
market development of nitrocellulose 
Jacquers in new and established fields. 
From 1949 to 1952, he was manager of 
the department’s New York district 
sales office, and from 1952 to 1956, he 
was manager of lacquer promotion in 
the home office in Wilmington. 


Mr. Bruxelles, who joined the firm 
in 1947 as a chemist upon graduation 
from Harvard, has extensive experience 
in coatings research as well as sales. 
From 1947 to 1956, he was at the com- 
pany’s research center, where his as- 
signments included work leading to the 
more extensive use of lacquer by indus- 
try. During the latter two years, he was 
supervisor of the coatings laboratory 
at the research center. In December, 
1956, he was transferred to the Poly- 
mers Department in the home office 
and, in 1957, was named manager of 
the department’s Cincinnati district 
office, the position he held until this 
new. appointment. 


Landau Appoints Sanches 


Joseph A. Sanches has been appoint- 
ed sales manager for the J. Landau & 
Co., Inc. of Carlstadt, N. J. 

Mr. Sanches joined the firm after 
serving as sales manager for Nordsen 
Eastern, Inc. A native of New York, he 
comes to the firm with twenty years of 
experience in the finishing field, and 
is well known throughout North-East- 
ern U. S. His extensive knowledge of 


Joseph A. Sanches 
finishes, combined with his experience 
in airless and hot-spray, encompasses 


a unique specialized service for the 
company. 
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THE FIRST AND FINEST IN 

CONVERSION COATINGS FOR 

BRASS, ZINC, CADMIUM, 
COPPER, ALUMINUM 


The Chemical Corporation offers a com- 
plete line of uniform-controlled chromate 
conversion coatings that provide maxi- 
mum protection in one, low-cost, simple 
operation. Available for immediate de- 
livery as liquids or powders. 


always specihy tustir-on 


= BRILLIANT CORROSION-RESISTANT FIN- 

. rivaling chrome for many appli- 
poo i ‘where cost is a factor. Long-last- 
ing, easily controlled application. 


FOR CLEAR, BRIGHT and IRIDESCENT COAT- 
IN . . gives striking, attractive appear- 
ance with complete corrosion-protection 

. even when humidity and handling are 
involved during processing. Also yellow 
iridescent and olive drab for concealed 
parts or as a paint bond. 


FOR DECORATIVE COLOR . . . on low-cost 
zinc. Brilliant golds, yellows, blues, 
greens, violets, reds, brass and copper 
hues. 


FOR ALUMINUM . . . replacing costly ano- 
dizing where surface hardness is not of 
prime importance. Excellent finish for 
paint bonding. Save 25% or more with 
Luster-on complete package treatment: 

cleaners, de-oxidizer, sealer. 

FOR LASTING BRIGHTNESS . . . on both 
copper and brass without noxious fuming. 
FOR DIE-CASTINGS . . . one quick dip pro- 
vides uniform finish, ideal as a base for 
painting. 

We'd like to show you what Luster-on can 
offer you! Send in sample part today for 
free processing. Data sheets on request. 

BLAKODIZE* . . . chemical black treatment 
for steel, provides lustrous, rich, black 
finish with good degree of penetration and 
rust resistance. 

*T.M. Reg. 


The 


emical 


Corporation 


Avenue Springfield, Mass. 
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Handy & Harman Providence 
Plant Relocates 


The Providence plant of Handy & 
Harman, fabricators and refiners of 
precious metals, has moved to a new 
location at 845 Waterman Ave., East 
Providence, R. I. It was formerly at 
425 Richmond St., Providence. 

A complete stock of gold and silver 
products, brazing alloys and fluxes 
will be carried in the plant, which is 
also the New England collection sta- 
tion for precious metal refinings. 


D. R. Savage Named Service 
Manager of Sames 


Daniel R. Savage has been named 
service manager for the American 
operations of Sames (Societe Anonyme 
de Machines Electrostatiques), major 
French electronics firm and recognized 
pioneer in the field of electrostatics. 


He will be responsible for management 
of all service operations on installa- 
tions and equipment throughout the 
U.S. This includes the company’s high 
voltage power supplies, particle accel- 
erators and electrostatic spray equip- 
ment. He will make his headquarters 
at 30 Broad St., New York City. 

Prior to joining the firm, Mr. Sav- 
age was associated with the Texas Nu- 
clear Corp. as service and installation 
manager. Earlier, he was with Soren- 
son and Co, for ten years in a variety 
of engineering and service positions. 

Mr. Savage is a graduate of Eastern 
Military Academy, University of Con- 
necticut, and the Bridgeport Engineer- 
ing Institute where he studied elec- 
trical engineering. 


Detrex Appoints Schlossberg 


Detrex Chemical Industries, Inc., has 
announced the appointment of Louis 
Schlossberg as research manager, 
Chemical Processing Division. 

Mr. Schlossberg received his Master’s 
Degree in Chemistry in 1947 and has 
been active since that time in metal 
research and product development. His 
most recent assignment was manager 


Louis Schlossberg 


for a steel mill division, where he de- 
veloped chemical specialties for steel 
strip mills. 


Burden Appointed Manager 
Product Development for 


L. H. Butcher Co. 


L. H. Butcher Co. has announced 
the appointment of John W. Burden as 
manager of the product development 
department. 


facilities are always at your disposal. 


* FORMAX * FORMAX * FORMAX * FORMA 
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Better Buffing and Polishing 
Your best bets. 


FORMAX 


COMPOUNDS | 


Formax manufactures a complete line of Buffing and 
Polishing Compounds in bar, tube and liquid form suitable 
for all classes of metal, plastic and lacquer finishes. Formax 
compounds used together with the faomous-Formax long 
wearing buffing wheels make a combination that's hard to 
beat. Our extensive manufacturing, laboratory and testing | 


Descriptive Catalogs Available on Request. 


"THE FOUR MCALEERS" 


Formax Compounds manufactured in Canada by: 


NICROMATIC, LTD., TORONTO, ONTARIO 


RON 


A PEARL CORPORATION 
A division of Rona Laboratories, Inc. 
EAST 21 & 22 ST., BAYONNE 3, NEW JERSEY 


Largest Exclusive Manufacturers of Pearl Essence 
Plants: Maine New Jersey Canada 


PEARL ESSENCE 
with the Natural Look! 


For The Finest 


PEARLESCENT FINISHES 


BAKE OR AIR DRY 


For Your Product Made of Metal, Plastic, 


Wood or Glass. 


Write for sample. Specify application 
and choice of vehicle. 


New +++ 12 PAGE 


TECHNICAL BROCHURE AND 
CONVENIENT WALL CHART 
AVAILABLE ON REQUEST 

. . . See at a glance the 
properties of many natural 
and synthetic pearl pig- 
ments, their chemical and 
physical characteristics, 
and recommended uses. 
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John W. Burden 


Mr. Burden graduated from the Uni- 
versity of Southern California in 1943 
with a B. E. in Chemical Engineering. 
He served in the Army Air Corps from 
1943 through February, 1946. In 
1947 he obtained his Master’s Degree 
in Chemical Engineering from U. S. C. 
and graduated Magna Cum Laude. 
After receiving his Master’s Degree, 
Burden entered the employment of 


Standard Oil Co. of California at the 
El Segundo refinery and remained with 
that company until October of 1961. 


Usera Joins Hooker’s 
International Division 


Julio J. Usera has joined the recent- 
ly formed International Division of 
Hooker Chemical Corp., located at 
corporate headquarters, 666 Fifth 
Ave., New York. His title, director of 
sales, designates responsibility for 
managing sales of the division. 

Mr. Usera has been in a similar 
field with Monsanto Chemical Co. for 
the past 15 years. Since 1959 he had 
been director of sales of their Overseas 
Division. Previously at Monsanto, he 
was successively a sales representative 
in the foreign department, then dis- 
trict manager of the Overseas Division, 
in New York City. From 1955 to 1959 
he was European resident supervisor, 
located in Paris, France. 

He has also been a special represent- 
ative in South America for Shick, Inc.; 
Argentine representative for Borg- 
Warner International Corporation; 
and a member of the auxiliary staff of 
the U. S. Embassy in Buenos Aires. 
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Mr. Usera attended the U. S. Naval 
Academy, and is a member of the 
Naval Academy Association, Annap- 
olis, Md. 


Alert Supply Co., 
which has operated 
from headquarters 

fin Los Angeles for 

| the past nine years, 

on October 1 moved 

into its new manu- 

facturing, ware- 

house, laboratory 

and office facilities 

at 7343 Paramount Blvd., Pico-Rivera, 
Calif. 

The location is in the eastern area 
cf Los Angeles County, approximately 
15 miles from downtown Los Angeles. 
The 60,000 sq. ft. plant has been di- 
vided into areas of 25,000 sq. ft. for 
manufacturing buffing compounds, pla- 
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ling chemicals, cutting anodes, etc.; 
30,000 sq. ft. for warehousing proprie- 
tary materials, equipment, and sup- 
plies; and 5,000 sq. ft. for laboratories 
and office facilities. 

Two laboratories have been install- 
ed, each about 15 by 30 feet in size. 
One is equipped for analysis and con- 
trol of solutions, the other for custom- 
processing. 


Pacific Extrusions, Inc., Watson- 
ville, Calif., has completed installation 
on a new aluminum anodizing facility. 
Housed in a new 15,000 square foot 
addition to the main plant, the new 
equipment includes a series of 27-foot- 
Jong processing tanks, a 12,000 am- 
pere rectifier and modern refrigeration 
facilities. The set-up is designed to do 
custom anodizing of aluminum sheet 
and extrusions. 


William Thomas, formerly with 
Crown Chemical & Engineering Co. of 
Los Angeles, recently joined the or- 
ganization of the H. C. Wells Co.. 
manufacturers of plating shop equip- 
ment and supplies. 

The firm, founded by Harold C. 


Wells (also a Crown alumnus) earlier 


this year, has headquarters at 5300 
Last Beverly Blvd., Los Angeles. An- 
other addition to the staff is Mrs. Lee 
Cranger, who serves as secretary. 

Wells reported that papers of in- 
corporation have been filed and, when 
this procedure has been completed 
(possibly by January), the corporate 
officers will be: president, Wells; vice- 
president, Thomas; and secretary, Mrs. 
Granger. 


When Paul Franke, formerly plating 
foreman for the Price-Pfister Co. of 
Los Angeles, retired in 1960 after 
nearly four decades as a metal finish- 
er, he vowed vigorously that he would 

“never look at the inside of a 
plating shop for the rest of my life.” 

But nearly a year and a half of 
such activity as gardening and TV 
watching changed Paul’s mind. He re- 
sponded like the storied old fire horse 
when an emergency developed. When 
circumstances took day plating fore- 
man Roy Churchtown out of action 
for a short period in October, a phone 
call went out to the home of Paul 
Franke: 

“Would he be interested in acting 


as day plating foreman for a couple 
of weeks until Churchtown returned?” 
was the question. 

Would he? . . Paul got to the 
Price-Pfister plant so fast, his fellow 
workmen are sure he must have taken 
a jet plane. And, according to Nate 
Robinson, night plating superintend- 
ent, for three weeks Paul had himself 
a great time doing exactly what he 
had vowed he would never put a hand 
to again. 


The Henry Soss Co. of Los Angeles 
recently expanded its production facili- 
ties by installing a complete package 
process system for plating builders’ 
hardware. The set-up includes approxi- 
mately 35 tanks of varying size, from 
50 to 300 gallons each, for plating 
with cadmium, nickel, dull nickel, 
brass and bronze. The installation is 
powered by four new rectifiers. 


San Diego Branch of the A.E.S. has 
assured itself of good attendance at its 
monthly meetings by requiring every 
member who attends to bring along at 
least one non-member guest. The ef- 
fectiveness of the procedure was dem- 
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onstrated on October 10 when some 
60% of the members present intro- 
duced a guest. 

Frederick Stevens, manager, Los An- 
geles Industrial Division, Behr Man- 
ning Co., addressed the branch on 
“New Ideas and Concepts in the Use 
of Coated Abrasive Products.” He 
addressed Los Angeles Branch on the 
same subject the following night. 

Milton Weiner, director of the Wei- 
ner Laboratories, Santa Fe Springs, 
Calif., has announced that Training 
Program B of a three-section course in 
electroplating he is offering, will be 
presented every Monday night for 12 
weeks, beginning January 8. Chemis- 
try and electrochemistry, and_ their 
applications in plating, will be the 
subject. 


California Metal Enameling Co. of 
Los Angeles now has in operation a 
new pickling system in its metal finish- 
ing department which includes seven 
tanks of 3,200 gallon capacity each. 
The individual tanks measure 26 x 3 x 
6 feet in size. 

The tanks accommodate aluminum 


sheets and extrusions up to 25 feet in 
length and are part of the equipment 
for preparing aluminum for porcelain 
enamel in the production of highway 
signs, and sheet steel for architectural 
trim purposes. A new continuous fur- 
nace has also been installed for use 
in fusing permanent color on signs up 
to 25 feet long and 5 feet wide. 


The Jaybee Mfg. Co. of Los Angeles, 
producers of a wide variety of hard- 
ware products, recently completed in- 
stallation of a 500 foot long conveyor 
system to facilitate operations in its 
plating department. 

The conveyor was designed to the 
particular needs of the company and 
is reported not only to have speeded 
up production but reduced waste 
through lost units by nearly 25°. An 
overhead conveyor is installed next to 
the plating division, where the hard- 
ware pieces intended for plating come 
from the die cast section, and are 
racked on the overhead traveler. The 
system also includes four “free” con- 
veyor lines in the loading area. This 
quartet of conveyors is geared to move 
ioward a single powered track and are 


switched automatically on to the mov- 
ing main conveyor line and on to the 
pre-cleaning area. 

The subsequent pre-cleaning  se- 
quence takes the racked parts into the 
tanks, of which ten are available, in- 
cluding brass, bronze, chrome, copper, 
nickel, etc. From the tanks the parts 
are conveyed into and through the 
drying oven. The conveyor system is 
designed for complete control by one 
operator, who can stop, start, speed up, 
or slow down the carrier. 


Less than three years ago all steel 
office furniture used in the Hawaiian 
islands was manufactured on the main- 
land. Today steel desks, chairs, files 
and other office furniture is assembled, 
pre-finished, phosphated. and enameled 
in a plant in Oahu which is equipped 
to do everything in connection with 
the furniture except produce the steel 
itself, 

The Sen Co., Inc., and Oahu Mfg. 
Co. began experimenting with steel 
furniture production three years ago. 
Orders then were taken on a bid work 
basis. Today the firm has its own 
shaping, welding, sanding, and buffing 
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facilities, and recently brought its 
metal finishing section up-to-date with 
modern phosphating and enameling 
equipment. 

Cold-rolled furniture steel is shipped 
to Oahu from the mainland in flat 
sheets. After shaping, notching and 
buffing, the steel passes through a 4- 
stage phosphating process. A prime 
coat is then applied in a spray booth, 
after which the furniture parts receive 
a coat of oven-baked enamel. 

According to Ralph B. Cherry, man- 
ager of the Sen Co. the home-produced 
furniture saves local buyers about 25‘ 
on what they would have to pay for 
office furniture made on the mainland. 


A large vat of nitric acid over- 
flowed on October 17 in the plant of 
the Travis Plating Co., 12222 West 
Olympic Blvd., Los Angeles, causing 
evacuation of the building. 

Fumes from the corrosive acid en- 
veloped the neighborhood and made it 
necessary for police to divert traflic 
within several blocks of the shop. Fire 
department safety and salvage squads 
washed the floor of the plant down 
with hoses before the crew was permit- 


ted to re-enter. No injuries were re- 
ported. 


Associations and Societies 


AMERICAN ELECTROPLATERS’ 
SOCIETY 


Plans for Annual 
Convention Under Way 


Herman A. Tessmann and others of 
lis committee which includes Ralph 
D. Wysong, Asst. General Chairman, 
Leonard Weeg, Asst. General Chair- 
man, Joe Andrus, Educational Chair- 
man, Robert Steuernagel, Finance 
Chairman, and Mrs. Charles Auchter, 
Ladies Chairman, are completing plans 
for the annual convention to be held 
at the Schroeder Hotel in Milwaukee, 
Wis. on June 25-28, 1962. 

This convention will differ from all 
previous ones in that it is sponsored 
by the Midwest Regional Council com- 
prising the Chicago, Milwaukee, Mis- 
sissippi Valley, Rockford, St. Joseph 
Valley, and St. Louis branches, instead 


Herman A. Tessmann 


of being under the sponsorship of one 
branch, 

Preliminary plans call for the fourth 
William Blum Lecture, a three paper 
research session, a three paper color 
session, a three paper specifications 
session and other technical papers, and 
a possible round table discussion on 
the subject of “Cost Saving Items in 
the Plating Room.” 

A registration fee of $25 per person 
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finishes and 
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will include the banquet, an outing, 
and other convention events. A super- 
vised children’s sightseeing program 
will also be included, as well as a 
ladies’ program, plant visitations, and 
a golf tournament. 

For further information write Her- 
man A. Tessmann, General Chairman, 
1962 National A.E.S. Convention, 3864 
S. 57th St., Milwaukee 20, Wis. 


New York Branch 


.The Oct. 27 meeting was called to 
order by President Jack Weiner at 8:30 
e P.M., at the Statler. Milton Nadel in- 
formed the members that the Newark 
Branch will propose Justus A. Stremel 
\ for honorary member of National 
Society. 
Librarian Walter Schwartz took over 
to conduct the educational session. 
He introduced Norman I. Gaynes, 
technical director of Titanine, Inc., 
who spoke on “Developments in Or- 
ganic Finishes.” Mr. Gaynes covered 
several of the coatings now in use, 
especially the epoxies. 
Following the question and answer 
period, Mr, Gaynes received the thanks 
of the members for a good talk, after 


which the meeting was adjourned. 
Fred Saras, Recording Secretary 


Los Angeles Branch 


A talk on “New Concepts in the Use 
of Coated Abrasive Belts” was pre- 
sented as the educational feature of the 
October 11 meeting of the branch by 
Frederick D. Stevens, Los Angeles 
manager of industrial sales for the 
Behr-Manning Co. The presentation 
was in the form of informal discussion 
and answers to questions posed by the 
members and guests after a sound- 
color motion picture. 

Election of branch delegates to the 
1962 A.E.S. convention in Milwaukee, 
Wis., resulted in the following choices: 
Delegates, Frank Eddy, John Millhorn, 
and Emmett H. Babcock. Alternates, 
Tony Stabile, Gene Weiner and Gene 
Bosl. 

Mr. Eddy, member of a_ national 
committee to study ways and means of 
streamlining Supreme Society opera- 
tions to avoid financial drains, report- 
ed the study is well underway. Inter- 
change of correspondence between him 
and other members of the committee, 
Eddy reported, indicates that definite 
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drying speeds up production! 


progress is being made by the com- 
mittee. 

A decision was reached to start a 
drive to bring delinquent members 
back into the fold when the treasurer’s 
report revealed that only 195 members 
had paid 1961-62 dues, with 160 still 
in arrears, as of October 11. President 
Emmett Babcock stressed the gravity 
of this situation by pointing out that 
the per capita tax must be forwarded 
to the national office by the end of 
October, and may result in financial 
loss to the branch if the tax is paid for 
members who ultimately fail to pay 
their dues. 

Harvey K. Hunt, membership chair- 
man, reported that the membership 
drive, which started a month ago and 
will continue through March, is pro- 
ducing good results through the in- 
spiration of three substantial prizes: 
$50 for first place winner, $25 for 
second, and a year’s dues for third. 

John H. Jones, a research engineer 
with Autonetics, Inc., Compton, Calif., 
was initiated at the October meeting, 
and applicaitons were received from 
cight others. 

The branch’s 1962 annual education- 
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al session will be held at the Statler 
Hotel, Los Angeles in March or April. 
Definite date has not yet been agreed 
upon. Barry Blackburn has been named 


general chairman. 
Detroit Branch 


On Nov. 3, the branch held its 
monthly meeting at the Veteran’s Me- 
morial Building in the 8th floor dining 
100m, overlooking the Detroit River. 
This was a special dinner meeting, or- 
ganized by the branch officers, notably, 
Fd Kub’s, John Siefen and James 
“Doug” Thomas, with the able assist- 
ance of other members of the executive 
group. 

The meeting was well attended. The 
idea of the branch officers was to give 
the members a better understanding of 
the operation of their branch. National 
A.E.S. President Chet Borlet, and 
First Vice-President Manuel Ben, were 
present. The agenda included officers’ 
informal reports, discussion of future 
plans of the branch, business aspects 
and open discussion from the floor. 
Dinner was preceeded by a cocktail 
hour. 

William P, Devan, Publicity Chairman 


Dayton Branch 


The branch was honored at its Oct. 
18 dinner meeting at the Seven Na- 
tions Restaurant by the presence of 
Manuel Ben and Douglas Thomas, who 
contributed to a spirited discussion of 
the proposed constitutional amendment 


METALLIC POWER RECTIFIERS 


PLATER’S EQUIPMENT 


Complete warehouse stock of 
PLATING AND POLISHING EQUIP- 
MENT AND SUPPLIES available for 
immeciate delivery 


NEW & REBUILT 
© 
Write or phone for free catalog 


FRanklin 2-3538 


Clinton SUPPLY CO. 


SINCE 1910 
1025 W. JACKSON BLVD., CHICAGO 7, ILL. 


104 


regarding the Annual Proceedings. 
While the branch voted to retain the 
present arrangement, National Society 
Headquarters was severely criticized 
for the limited time allowed for re- 
turning an opinion on this important 
subject. 

Delegates and alternates were elected 
as follows: 

Delegates: Byron A. Bowman, Ro- 
bert L. Ruleff, Walter A, Anderson. 

Alternates: John Easton, Lawrence 
N. Hadlock, Albert W. Wendt, 

Educational chairman Paul Allison 
introduced Henry Strow, of True Brite 
Chem. Prods. Co., Oakville, Conn., who 
discussed “Barrel-Nickel Plating.” He 
traced the history of barrel nickel pla- 
ting from the old double nickel salts 
bath to the present day bright nickel 
solution. His discussion covered com- 
mon troubles from bath impurities 
through equipment deficiencies with 
recommended remedies. 

The branch will be host for the 
Eighth Annual Tri-State Regional 
Technical Session and Dinner Dance 
at the Biltmore Hotel on March 3, 
1962 with Chester G. Borlet as hon- 
crary chairman, and under the direc- 
tion of Walter W. Anderson, general 
chairman. 

The Educational Session will begin 
at 10 A.M. and, after a luncheon re- 
cess, will continue through the after- 
noon. The following speakers have 
been selected: 

Ralph E. Pettit, Diversey Corpora- 
tion: “Anodic Oxidation of Alumi- 
num.” 

R. Scott Modjeska, Scientific Con- 
trol Laboratories: “Deposition of Less 
Common Metals from Aqueous Solu- 
tions.” 

Dr, Eric Laue, MacDermid Corp.: 
“Contaminants in Cyanide Copper 
Solutions and Their Control.” 

J.C. Withers, American Machine & 
Foundry: “Electroplating Cermets.” 

Louis Gianelos, Harshaw Chemical 
Co.: “Metallographic Techniques.” 

The session will close with a dinner 


at 6:30 P.M. followed by dancing. 
Baltimore-Washington Branch 


The first meeting of the 1961-1962 
season was held at the Brentwood Inn, 
Baltimore, Maryland. A large number 
of members and their guésts enjoyed 
cocktails and a tour of the Inn’s fa- 
mous wine cellar of 20,000 bottles of 
rare wine prior to a delicious smorgas- 
bord dinner. Joseph Czernikowski, 
member of The Wine Counselors Guild, 


addressed the group concerning the 
origin, manufacture, types and history 
of wine. Dr. R. Scott Modjeska, of the 
Chicago Branch, was present as a 
guest. 

Henry A. Pierdon was elected to 
membership. Witnessing his election 
were his father, Arthur G. Pierdon, and 
grandfather, Fred F. Pierdon, one of 
the charter members of the AES. 

The membership discussed the ques- 
tion of the Technical Proceedings be- 
ing eliminated as a requirement of the 
National Society. During the discus- 
sion, strong emphasis was placed on 
the continuing deficit spending of the 
National Society. It was suggested that 
the National Executive Board should 
devote every effort to find ways and 
means to equalize income and expend- 
itures. 

Kenneth M. Huston, Past National 
President, presented a Branch Past 
President's pin to immediate Past 
President Harold W. Scott. 

Featured speaker of the evening was 
Alfred M. Weisberg, vice-president, 
Technic, Inc. Mr. Weisberg’s subject 
was “Methods and Applications of 
Precious Metal Electroplating.” Prior 
to beginning his featured presentation, 
Mr. Weisberg addressed his remarks to 
the ladies present concerning the an- 
tiquity of the art of plating. 

Harold W. Scott, Secy.-Treas. 


Chicago Branch 


The branch held the monthly meet- 
ing on Friday, Oct. 13, at the Chem- 
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istry Building of Armour Research 
Foundation, 35th and Dearborn Sts. 
Three applications for membership 
were turned over to the board of man- 
agers and one application was ap- 
proved, Mr. Glab read a letter regard- 
ing the start of a new branch of the 
A.E.S, at Cedar Rapids, Iowa, with the 
first meeting to be held on Thursday, 
November 16, 1961, at the Hotel 
Roosevelt. The committees for the ban- 
quet and “Ladies-Nite” will have a 
preliminary report for the next meet- 
ing. Si Gary reported that the new 
roster for the branch including the 
sustaining members will be ready for 
printing in the near future. An award 
of $25.00 will be given for the best 
article on “Cost Saving Ideas in the 
Plating Room.” All members were 
urged to send in their ideas and win 
the award. The winning article will 
also appear in the proceedings of the 
National Convention in 1962. 

The October meeting marked the be- 
ginning of a series of short technical 
presentations, of 10 minute duration, 
on shop operations, processing, solving 
of a problem, ete., prior to the regular 
technical program. Ben Rudenga and 
Steve Putek, of Bell and Howell, dis- 
cussed “Automatic Polishing of Alumi- 
num Die Castings to Close Tolerances.” 
Art Bartmann handled the question 
and answer period for this presenta- 
tion. 

The guest speaker for the evening 
was John A. Hendricks, of Alcor Chem. 
Co., who spoke on the “Mechanisms 
in Bright Plating.” After a question 
and answer period he was given a ris- 
ing vote of thanks for his interesting 
and informative talk. 


Christopher Marzano, Pub. Chair. 


Buffalo Branch 
The branch held its October 13 


meeting at the Peacock Inn in May- 
ville, N. Y. with 30 members and 
guests in attendance. Guests of the eve- 
ning introduced by President John 
Donaldson were Jack Henderson, 
Larry Felton, Paul Westman, Harry 
Carlson, Lyle Petersen, and A. C. Hart. 

James Dickens and Michael Guerico 
were elected to membership. Dick 
Davis reported on membership changes 
from the end of the 1960-61 season to 
Oct. 1, 1961. Chuck Fotheringham re- 
ported on the annual Christmas Party 
to be held Saturday, Dec. 9, at the 
Red Lobster. 

After the business session, Educa- 
tional Chairman George Wolf intro- 


duced Walter Pocock, development en- 
gineer, Allied Research Products, Inc., 
who spoke on “Water Soluble Resin 
Systems.” 

The annual Christmas Party will be 
held in place of the regular business 
and technical meeting in December. 

The January meeting will be held 
Friday, Jan. 5, 1962; details to be 
announced later. 

Robert E. Lienert, Secretary 


St. Louis Branch 


The first Fall meeting was held Oct. 
11 at the Elk’s Club, 3617 Lindell Blvd. 
There were 32 members and guests 
present for dinner and 37 present when 
President Homer Thomen called the 
business meeting to order. 

The 25-year certificate was exhibit- 
ed, and a motion was made that the 
branch buy the certificates and have 
a presentation night and buy the din- 
ner for the members receiving certifi- 
cates. The motion passed with one dis- 
senting vote. A discussion followed, 
concerning the dinner meeting place. 
A motion was made that a committee 
be appointed to locate a meeting place. 
The chairman named the following: 
Ward Kelly, William Piel, John Moran. 

Andy Julius reported as delegate to 
the National Convention. A per-capita 
tax increase was asked for, finally 
agreed on plan to vote on discontinu- 
ing the publishing of Technical Pro- 
ceedings, which requires a_ by-laws 
change. Delegates were to explain this 
approximate $2.50 per memper sav- 
ing and then a letter ballot would be 
sent to each branch. 


The meeting was turned over to 
Charles Hamm, educational chairman, 
who introduced Howard J. McAleer, 
president of Formax Mfg. Corp. Mr. 
McAleer is Chairman of the 1964 St. 
Louis Exposition. He talked on polish- 
ing and buffing. An interesting ques- 
tion and answer period followed his en- 
lightening talk. Members gave Mr. Mc- 
Aleer a rising vote of thanks and the 
meeting was adjourned 10:00 P.M. 

Ward Kelly, Secretary 


Pittsburgh Branch 


The October meeting was held at 
the Gateway Plaza on Wednesday, Oct. 
ll. After dinner, President Chuck 
Forbes asked for a roll call of officers 
te open the business meeting. Every- 
one was then asked to stand and state 
their name and company affiliation. 

Myron Ceresa reported, as a dele- 
gate, on the proposal of having the 
Convention Proceedings sold by sub- 
scription instead of being distributed 
to each member as is now being done. 
Some discussion followed and a vote 
was asked for by Mr. Forbes. The ma- 
jority of those present were in favor 
of leaving the Constitution as is. 

One new member was welcomed into 
the group, Gerald Slade, of Wear Well 
Plating Co. Before introducing the 
speaker, Educational Chairman Walter 
Johnson announced that the panel 
discussion to be held at the November 
meeting was open to receive questions. 
The panel will consist of several “ex- 
perts” from the branch. Mr. Johnson 
then introduced P. J. Verlinich, of 


and money 


moved 


Inside dimensions: 
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Safer for your employees 


14 inches wide — 18 inches deep 


You'll Make Money... 
by Saving Breakage 
with this 12 gal. Semi-hard Rubber 
Container — for Acids & Bright Dips 
e Here’s a container made of thick 


rubber that will outlast stoneware 
jars or crocks and save you time 


Will not break or crack 
Rugged — Lightweight and easily 


CRDER 
YOURS 
NOW .. 


PRODUCTS, Inc. 


1509 N. WASHINGTON 
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Schaffner Mfg. Co., whose subject was 
“Buffing and Grinding.” After his talk 
Mr. Verlinich answered a number of 
questions from the floor and received 
a rising vote of thanks from the group. 
Fred Stevens, Publicity Chairman 


Newark Branch 
President Al Korbelak called the 


October meeting to order with about 
75 members and guests in attendance 
at the Robert Treat Hotel. No new ap- 
plications were received. Ed Bertuccio 
transferred into the branch. The fol- 
lowing were elected to membership: 
R. Weil, Stevens Institute of Technol- 
ogy; F. J. Frey and F. T. Gallico, Art 
Metal, Inc.; D. C. Johnson, Sel-Rex 
Corp.; N. A. Ciccone, Electrical Indus- 
tries; and F. P. Travisano, Acme Pla- 
ting Works. 

Treasurer George Wagner reported 
that the branch was in a sound finan- 
cial position. The proposal to delete 
“Proceedings” as a service to the 
membership was brought before the 
members. After much discussion, it 
was decided that the delegates be in- 
structed to vote against the proposal 
as suggested by the National Society. 
Following this, R. A. Ehrhardt was 


asked to present and install the dele- 
gates and alternate delegates who were 
elected last March. 

The branch announced that the win- 
ner of the Louis Donroe Award for 
last year is George R. Shaw. “Old 
Timers Night” was celebrated by in- 
viting them to dinner. In addition, a 
plaque was presented to all branch 
members with 25 years or more of 
service. President Korbelak presented 
plaques to the following old timers 
who were present: Messrs. D. Davies, 
W. F. Hodecker, P. Oldam, G. Reuter, 
P. Santella, S. Taylor, E. R. Van Der 
Hoef, G. Wagner, and Dr. W. A. Wes- 
ley. Don Volino accepted for G. Klink- 
enstein, who was unable to attend. 
Messrs. Reuter, Taylor and Dr. Wesley 
then spoke a few minutes on the merits 
of being a branch member. 

Librarian Gene Wagner then intro- 
duced G. Martusevich, whose timely 
topic was “Polarization and Passivity.” 
He then presented Dr. Walter Meyer, 
who spoke on “Hazards in the Plating 
Room.” 

Both speakers were given a rising 
vote of thanks and the group retired 
to partake of a light refreshment. 
Gustav Bittrich, Asst. Secretary 


New York Branch 


President Jack Weiner called the 
Oct. 13 meeting to order at the Statler 
at 8:30 P.M. He then introduced Dr. 
Hiroshi Asada of the Aeronautical Re- 
search Institute of the University of 
Tokyo, and secretary, Metal Finishing 
Society of Japan, here to attend the 
Annual Convention of The Magnesium 
Association. 

Milton Nadel informed the members 
of the passing away of Messrs. James 
Acierno, Sam Goldstein and Herbert 
Millwater. A minute of silence was ob- 
served in memory of departed mem- 
bers. A motion was made and carried 
that application for membership from 
Stanley J. Bielaczy follow regular 
course, and to accept Lawrence Eccles 
as a member. The following members 
were elected as delegates to the A.E.S. 
Convention to be held at Milwaukee. 

Delegates: Jack Weiner, Milton Na- 
del, Isidore Friedman. 

Alternates: Angelo Amatore, Joseph 
Rembecki, George Herrmann. 

A motion made and carried instruct- 
ing delegates to vote no to the pro- 
posed amendment to National By-Laws 
discontinuing printing and mailing of 


or Sisal Buffs 


with American Buff 


Provides firmer buff body @ Eliminates loose, frayed fibre ends @ Increases 
buffs ability to hold compound ®@ Makes buffs wear longer and cut harder 


Cc. the facts now — write 


© Gives better finishing in fewer passes 


(|? You Have To pa or COOL 
ANODIZING or PLATING SOLUTION 


Consult Carl Buck & Associates, Essex Fells5, N.J. 
Manufacturer of “Job Proven” € AMAC 
CORROSION PROOF PUMPS and 


Send Sod 


195 LAFAYETTE STREET 
CAnal 6-3956 - 7 


BEAM-KNODEL CO. 


METROPOLITAN DISTRIBUTORS 
HANSON-VAN WINKLE-MUNNING CO. 


COMPLETE SERVICE FOR 
PLATING AND METAL FINISHING 
NEW YORK 12, N. Y. 


Portable Plating Barrel 
All Plastic — Model 2BM 


x 6” Cylinder Size 
“Handful” Lots—Production or Experimental 
Hangers Completely Plastic 
More Corrosion Resistant 
Hangers of Reinforcing Lucite Angles 
More Rigid Precision Gear Alignment 
Fewer Parts Throughout Complete Barrel 
Weighs only 6% Ibs. 
Overall Dimension 9” x 7” x 17” high 
1/16” Perforations Standard 
110V, 60 cycles, Single Phase Gearhead Motor 


HARDWOOD LINE MFG. CO. 
2022 N. California Ave., Chicago 47, Ill. 
Dickens 2-9393 
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Technical Proceedings to all members. 
The delegates to the Boston Conven- 
tion received a rising vote of thanks 
for a job well done. Chairman Sol 
Adder and members of the By-Laws 
Committee received a rising vote of 
thanks for their labors on the new 
branch by-laws. 

Librarian Walter Schwartz took 
over to conduct a session on “Shop 
Problems And Answers to These Prob- 
lems.” All problems brought to the 
floor received answers from members 
who had similar experiences before. 

° Walter promised to provide a large 
Question Box where members can put 
their large or small problems and the 

{ experts will give the answers. 

Fred Saras, Recording Secretary 


Midwest Regional Council 


The Third Annual Technical Semi- 
nar sponsored by the Midwest Region- 
al Council of the A.E.S., held at Ar- 
gonne National Laboratories on Sat- 
urday Oct. 28th, was not only a well 
attended conference with 241 members 
and guests but one of the outstanding 
scientific sessions ever sponsored by 
the society. It featured eight important 


papers on the plating of the various 
exotic metals now coming into common 
production through the needs of the 
space age. 

A more fitting site could not have 
been chosen by the general co-chair- 
men, Dr. Jay H. Monoweck and Clyde 
Kelly, than this great institution of 
scientific research whose many projects 
include such items as the development 
of metal finishing processes and tech- 
niques as related to nuclear energy. 
All who so desired were escorted on 
short, guided field trips through three 
of the buildings of this AEC reesarch 
institution which is operated under 
contract by the University of Chicago. 

The first paper of the Symposium 
was “Plating On Uranium” by Dr. 
Jay H. Monweck, of Argonne Lab. 
During the morning session, the Sym- 
posium continued with a paper by Dr. 
G. Dubpernell, of Metal and Thermit, 
on “Electroplating Chromium And Its 
Alloys,” which was immediately fol- 
lowed by Christopher Marzano, of Am- 
phenol-Borg Electronics Co., who 
spoke on “Plating On Tungsten” and 
the final paper of the morning was 


given by Dr. D. Gardner Foulke of 


Sel-Rex, who spoke on “Plating On 
Precious Metals.” 

While these papers were being given, 
Tom McCullough, of National Lock 
Co., moderated the Organic Finishing 
Workshop in another area, with the 
able help of a panel which included 
Joe Andrus, Croname Inc., Peter 
iwema, duPont Finishes Div., James 
Fk. Wright, Wright Metal Processors, 
and Frank Foreman of Barber Cole- 
man Co, 

Simultaneously, in another confer- 
ence hall, Sy Gary, of Scientific Con- 
trol Laboratories, moderated a very 
interesting and well attended workshop 
cn pickling and bright dipping with 
an excellent panel of experts made up 
cf Jack Eley, duPont, William Innes, 
MacDermid, Inc., John Jumer, Alchem- 
ize Corp., Ken Westerberg, Mechanical 
Plating Co., and Robert Schub, London 
Chem.. Inc. 

Following an exceptionally superb 
strip steak luncheon in the laboratory 
cafeteria, the meetings reconvened at 
1:45. In the main auditorium Chris 
Marzano presented a second paper on 
“Deposition Of Uranium From Molten 
Salts,” while workshops on barrel pla- 


$2.00 PER COPY 


CHEMICALS 
$3.00 PER COPY 


381 BROADWAY 
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No more broken gears to re- 
Special idler gear bearings for 


No more broken hanger ends. 


No motor burn-out due to over- 


e the new portable plating barrel 


placement — either bull-nose or 
solid bar rod contacts. 


All bearings and barrel sleeves 
are Glass Melomine, easy to re- 
place when necessary. 


Regardless of your barrel re- 
quirements, NU-LITE has the 
right one for you. 


Before buying your next port- 
able plating barrel, consult NU- 
LITE, who will recommend the 
proper equipment for your re- 
quirements, plus savings in time 


Watches, Clocks and Electronics and other metal finishers. 
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PLATING EQUIPMENT CO. Inc. 
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ting and cleaning reconvened in the 
smaller chambers. 

The symposium continued with a 
paper “Plating On Titanium” by VW. 
B. Harding, of Bendix Corp., which 
was followed by the representative 
from another atomic laboratory at Los 
Alamos. James Gore gave a third paper 
on “Plating On Uranium,” offering 
some very practical procedures, and 
the session concluded with an excep- 
tionally interesting paper, “Plating 
Various Metals On Silicons,” by Dr. 
Geo. Wertwejn. 

Educational Chairman Dr. R. Scott 
Modjeska announced that all papers 
given, together with a selected group 
of related papers given under different 
circumstances in this related area of 
investigation, will be augmented and 
prepared for the Publications Commit- 
tee of the A.E.S. to enrich the litera- 
ture of the industry. 

Meanwhile the workshop on barrel 
plating, ably moderated by E. P. Mc 
Coy, Electrochemical Products Co., 
gave the panel consisting of Joe Corre, 
Amphenol-Borg Electronics Co., Dr. 
Russel Harr, Western Electric Co., 
William Geissman, National Lock Co.., 
and Herman Tessmann, Allen Bradley 
Co., a truly active session. 

‘In Room 183 a standing room only 
crowd gave the workshop on cleaning 
a hard time and groped for many an- 
swers to difficult cleaning problems. 
While Dr. Russel Harr was listed on 
the program as moderator of this 
panel, he was appearing at the same 
time as a panel member in the barrel 
plating workshop. The cleaning panel 
was therefore moderated very capably 
by Dr. Ed. Saubestre, of Enthone, Inc., 
who kept things moving for Bob Lewis, 
of Northwest Chem. Co., Bob Bender, 
of Oakite, Bob Goodsell, Enthone, Ed 
Stack, MacDermid, and Clarence Kol- 
zow, Western Electric Co. This work- 
shop became so actively interesting 


that it ran well over the allotted time 
and had to be adjourned so that the 
subsequent meeting of the Midwest 
Regional Council could take place. 

At 4:45 Les Dively, council chair- 
man, called the regional council to 
order and introduced the National 
President, Chet Borlet, who, after com- 
menting upon the importance of the 
day’s seminar as a true example of 
the purpose of the Society in a free 
interexchange of technical data, went 
on to explain the nature and purpose 
of the proposed paper ballot voting 
with reference to constitutional change. 
A pool of the delegates present indica- 
ted that a majority of the branches 
which comprise the regional council 


are in favor of this constitutional 
change. 
The site for the Fourth Annual 


Technical Seminar has been selected as 
Washington University, St. Louis, Mo., 
at the end of October 1962. This meet- 
ing will be under the general chair- 
manship of Andy Julius of the St. 
Louis Branch. 

Alexander Alexander 


A.S.T.M. 


Committee B-8 has announced an 
event of unusual interest which will 
occur at the Statler Hilton Hotel in 
Dallas, Texas, on February 6 and 7, 
1962. Coinciding with A.S.T.M. Com- 
mittee Week, there will be a two-day 
symposium entitled “Electroforming— 
Its Applications, Uses and Properties 
of Electroformed Metals.” 

Electroforming, the science of cre- 
ating or reproducing objects by elec- 
irodeposition, is a growing industry. 
While several technical articles have 
been written on the subject, this will 
be the first time that a comprehensive 
coverage of the industry will be made 
by recognized authorities in the elec- 
troforming field. The two-day session 
will include papers and discussions on 


the solutions used, the techniques em- 
ployed and the applications of the sci- 
ence to the creation or reproduction of 
objects in the various fields as listed 
in the program. 

A. D. Squitero and W. L. Pinner 
are co-chairmen of the symposium. 


AMERICAN ZINC INSTITUTE 


Ernest W. Horvick has just been 
named director of technical services 
for the Institute. A member of the 
market development staff for the past 
nine years, he will have a primary re- 
sponsibility for the technical aspects 
of the Institute’s services, in relation 
to market development and sales pro- 
motion. 


Ernest H. Horvick 


Before joining the Institute, Hor- 
vick was on the staffs of Weirton Steel 
Co., Bell Aircraft, and Minneapolis 
Honeywell in technical, supervisory, 
and marketing capacities. He is a grad- 
uate of Princton University, where he 
was awarded a chemical engineering 
degree in 1935. He is a member of the 
American Chemical Society, the Amer- 
ican Society for Metals, and the So- 
ciety of Die Casting Engineers. 
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ST. LOUIS 7, MO. 


PLENTY OF MEAT 


“Allin All | must say | feel well pleased with 
your course. It contains plenty of meat!’ 
writes Ford Motor plating technician, E. M. 
Olmstead. You too will be well pleased with 
the meat of ELECTROPLATING KNOW HOW. 
There’s lots in this unique home study course 
for you to grow on. Write Dr. J. B. Kushner, 
Electroplating School, Box 2066M, Evansville 
14, Indiana, TODAY! 


HAMILTON MILLS 


TURKISH EMERY 


For color and lustre beyond compare, speci- 
fy INDIAN BRAND TURKISH EMERY. 
Preferred by those who know the best. 

Also available — HECCO BRAND AMER- 
ICAN EMERY, for use in abrasive pastes 
and compositions. 


HAMILTON EMERY & CORUNDUM (CO. 


CHESTER, MASS. 


108 


METAL FINISHING, December, 1961 


4 
| 
+ off 
: a 
a 
< 
q 
4 


TRIED THE REST? © 
TRY THE BEST! 


LINDALE 


for REBUILT 
EQUIPMENT 


ALL EQUIPMENT LISTED BELOW 
IS REBUILT AND GUARANTEED 


SEMI-AUTOMATIC PLATING MACHINES 

29’ x 4’ x 4’ H.V.W. 

20’ x 54” x 42” Udylite 

17’ x 42” x 30” Be ol 

14’ x 48” x 36” Cro 

Udylite Jr. 26'4” overall, 15 stations, > 
draulic Lift, Tanks 42” deep, ideal 
most any plating or cleaning cycle. 


SEMI-AUTOMATIC POLISHING EQUIPMENT 
aay 2 tandem 712, 10, 15 & 


H 
12—Acme A-2 B-10, ED-10, E-10. 
1—Hammond 4 Spindle Indexing 


POLISHING MACHINES 


1—WMitchell Double 20 H.P. 

7—Divine VCS-3 H.P., VM-10 H.P. & 71/2 H.P. 

2—L’Hommedieu 5 H.P., #23 5 H.P. 
variable speed. 

26—Various mks. and mdils. from 2 to 20 H.P. 

10—Hammond Double 7¥2 & 10 

1—Divine VHX 30 H.P. 

1—Hammond 5 VRRO. 


RECTIFIERS & GENERATORS 


2—2000 Amp. 40 Voits H.V.W.. Complete 

500 Amp. 6 volt Green w/control 
amp. 6/12 v. Basic 

1—H 500 Amps. — 6/12 V. M.G. 


RA. G.E., 500 amp. 6 v. Full Con- 


1—Udylite 500 amps. 9 v. S.C. Full Control 
1—Udylite 3000 amp. 9 v. Remote Control 
3—Wagner 1500 amp. 9 v. Remote Control 
1—Wagner 2500 amp. 3 v. Remote Control 
1500/750 amp. 12/24 v. 

7—6.E. 500 Amp. 6 V. Basic 


FINISHING EQUIPMENT 

1—18” x 36” Abbott Rubber Lined M.D. 

2—Roto-Finish Tumbling Barrels DW-60-36-2 
comp. rubber lined, M.D. 

1—Roto-Finish DW-22-36-1 M.D. 

Large assortment of Baird, Crown, Globe, 
Henderson motor driven furnished with 
steel, wood or lined barrel. 

1—Roto Finish Unloading chute 


MISCELLANEOUS 


3—H.V.W. plating barrels rubber lined 14x36 

1—Daniels #3 rubber lined plating barrel. 

1—Noble Centrifugal Dryer 12” x 12” 

—— Centrifugal Dryer 12x12 Steam 
ea’ 


1—LaSalco 5 BBL Cyanide Plating Unit. 
1—Richards Electric Oven. 


FILTERS INDUSTRIAL 
Alsop, Sparkler for Cyanide and Nickel Solu- 
n 
Steel, Stainless Steel, Stee! or Rub- 
ber Lined or Lead Lined Tanks 
Rheostats, Knife Switches, Back Stand Idlers 


SURPLUS EQUIPMENT PURCHASED 
INQUIRIES INVITED 


-LINDALE 
EQUIPMENT AND SUPPLY CORP. 


504 SMITH ST., BROOKLYN 31, N. Y. 


Phone: TRiangle 5- 4353. 


A MILLION! 


Not quite, but we do have a very large 
assortment of tanks suitable for use in 
rinsing, acid dipping, chromate dipping, 
electroplating (nickel, chrome, copper, brass, 
etc.), anodizing, dying, bright dipping, ete. 
Mest tanks are lined and all are in excellent 
condition. THE PRICE IS RIGHT! 


PARTIAL STOCK LISTING 
(If you don’t see the size you require, let us 
know, we are certain to have something 
close.) 


Length Width Depth Length Width Depth 


KM 


We are also manufacturers and distributors 
of NEW tanks, steel, lined, fibreglass, etc.; 
electroplating; polishing; baking; tumbling; 
spraying; casting equipment and supplies. 
Our stock consists of new and reconditioned 
equipment. 


Your inquiries will receive our 
prompt attention. 


BRUCAR EQUIPMENT & SUPPLY 
C0., INC. 


45 EAST MERRICK RD., FREEPORT, L. I., N. Y. 
Telephone: MAyfair 3-7100 - 1-2 


WE BUY 
Used Plating and Finishing Equipment. 
Complete Plants — Large or Small. 
PARK EQUIPMENT & SUPPLY CORP. 
604 - 20th Street Brooklyn 18, N. Y. 
TRiangle 1-3232 — Ext. 4 


IDEAL TACK RAGS 


For a Perfect Finish 
Bulk or Bagged or Rolls 
IDEAL CHEMICAL COMPANY 
1499 Dean Drive 
So. Euclid 21, Ohio 
EV 1-4111 — EV 2-1111 
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TERRIFIC 
VALUES! 
Rebuilt and Guaranteed 


PLATING & METAL 


You name it 
We have if. 


PLATERS 

1—10000/5000 AMPERE, 6/12 V. 40°C. 
CHANDEYSSON Synch. 

~ 3750 AMPERE, 9/18 VOLT, H-VW-M, 
ynch. 40 

1—6000/3000 AMPERE, 6/12 VOLT, ELEC- 
TRIC PRODUCTS, Synch. 

1—5000/2500 — 12/24 VOLT, CHAN- 
DEYSSON, Syn 

1—5000 2500. ae. 9/18 V., 40° C., CHAN- 
DEYSSON, Synch. 

1—5000 2800" AMPERE, 6/12 VOLT, 25° C. 
CHANDEYSSON, Synch 

1—4000/2000 Amp. 12/24 V. CHANDEYSSON 


40° C. Synch. 
— AMPERE, 6/12 VOLT, H-VW-M, 
ynch. 
1—3000/1500 AMPERE, 12/24 VOLT, CHAN- 
DEYSSON. Synch. 
1—2000/1000 AMPERE, 6/12 VOLT, H-VW-M, 


Synch. 
NODIZER 
1—1000 AMPERE. 40 VOLT CHANDEYSSON, 
25° C. and other sizes in stock for im- 
mediate delivery; — for details. 
2—400 Amp., 40 Voit 
1—500 AMP., 24 VOLT CHANDEYSSON, Synch. 
Exc-in-Head. 
RECTIFIERS 
1—H-VW-M Selenium 5000 Amp., 6 V. 
S.C.F.C. 440/3/60. 
2—H- 3000 Amp., 6 V. 
-ALLEN Selenium 2500 Amp., 
1—NEW G. E. 2000/1000 > ta 6/12 V. 
Remote Control 440/3/60 A 
5—UDYLITE No. UV-12 JD Basic, 1500/750 
Amp., 12/24 V., Controls Available. 
2—RAPID—1500 Amp. Periodic reversers. 
MISCELLANEOUS 
1—KREIDER Centrifugal Drier with Heat. 
2—R-100 RONCI Enamelers. 
3—LASALCO Bali Burnishers, No. 1, 2 & 4, 
Lined or Unlined. 
2—HAMMOND No. VRO-5 & URO-10, 7¥2 
Variable Speed Buffing Lathes. 
3—ACME Semi-Auto, B/10 Buffing Machines. 
2—AUTOMATIC Buffing Machines Model 45 
Single Spindle. 
ae Model A pipe polisher with 
eed t 
3-PRODUCTION No. 101 pipe polishers. In- 
dividual or in 
1—HAMMOND pipe-polish 
1—ILG BC-80 Blower Phenolic Coated, V- 
Belted, 10 H.P. Motor. 
6—DUSKOP Cabinets. Sizes 
No. 550 and 3050. 
NIEHAUS fume separators. 1 


1$. $. 
1 INDUSTRIAL Filter RDR-2, 14x36 Rubber 
ned. 
1—LANLY Indus. Oven, 36W . x 24 D. x 36 H. 
Elec. Heat w/controls. 
1—CROWN 48 x 36, 2 compartment horizon- 
tal tumbling barrel lined. 


1—ACME L8L Semi-Automatic buffing ma- 
chine. 8 spindles with 2 712 HP heads. 


BAKER CO. 


Kirkland 7-5460 
25 Wheeler St., Cambridge 38, wii 
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NEW & REBUILT 


PLATER’S EQUIPMENT 


Complete warehouse stock o 
PLATING AND POLISHING 
MENT AND SUPPLIES available for 
immediate delivery 


METALLIC 
POWER 
RECTIFIERS 


Write or phone for free catalog 


FRanklin 2-3538 


Clinton SUPPLY CO. 


SINCE 1910 
1025 W. JACKSON BLVD., CHICAGO 7, ILL. 


WORTHY 
STRAINER 


STRAINS PAINTS 
AND VARNISHES 
AS YOU SPRAY 


Consult Your Paint 
Dealer or Order 
Direct From Factory 
in Lots of 12 


SEND FOR 
LITERATURE 


Price $1.50 Ea. 


WORTHY PRODUCTS CO. 


Box 1432 Boca Raton, Fla. 


BLACKENING SOLUTIONS 


Rust-resistant black finish by tumbling small 
steel parts, screws, etc. Low installation costs. 
No rectifiers, anodes or heavy wiring required. 
Blackening salts for solutions as low as 16 cents 
per pound. Information furnished. 


BENRITE CHEMICAL CO. 
211 North Alamo San Antonio, Texas 


GRAV-I-FLO SPIN FINISH 
AUTOMATIC POLISHING 
& BUFFING MACHINE 

One year old. Excellent condition. 


JOYNER’S 
Osseo, Minn. HA 5-2105 


PLATERS AND ANODIZERS 


M-G SETS — Motor 3-60-220/440 


Amp. Volt Make 
100 65 G. E. 

125 40 Star 

200 65 G. E. 

300 Hobart 

333 30 G. E. 

400 60/60 G. E. 

500/250 9/18 Elec. Prod. 
500 60 Westinghouse 
698 47.5 Elec. Prod. 
750 (Twin) 6 H-V-W 
750/375 6/12 Excell-All 

845 47.3 Elec. Prod. 
940 32 Elec. Prod. 
1000/500 6/12 Eager 
1000/500 12/24 H-V-W 

1500 15 Star 

1500 30/50 Century 

1500 40/65 G. E. 

1500 65 Westinghouse 
1500 70 Century 

2000 6 Eager 
6000/3000 6/12 Elec. Prod. 
6000/3000 12/24 Chandeysson 
10,000 25 Chandeysson 


12,500/6250 9/18 Chandeysson 


TANK RHEOSTAT 
5000 Amp. Udylite, 3 Volt drop. 


MOTOR REPAIR & MANUFACTURING CO. 


1555 HAMILTON AVE., CLEVELAND, OHIO 


20,000 AMPS. 


Rack 64” x 24” — 72” Lift — 27” Carrier Centers 
82 Carriers, presently set up for 60 carriers an hour 


ANODIZING 


1957 H-VW-M DOUBLE LANE 
24 VOLTS 


These anodizers are in excellent condition and are ready for immediate shipment 
and may be inspected at our warehouse. 


Automatic rack transfer from racking conveyor 


91’ overall length x 16’ high x 15” wide 


2—75 HP Twin Chrysler radial compressors with 


Acme chillers 


Automatic Size 27’ x 9’4” x 15’ High 


8 bank Industrial graphite tube type bundle type 


heat exchangers 


Die Section 21’ x 3’ x 66” Deep 


2—Chandeysson generators 10,000 Amp. 24 V each 


9—Blowers and Exhausters 72 to 15 HP 


Master control panel and auxiliary equipment con- 


trol panel 


15 Ton Acme Chiller available 


HOIST LINE CRANES — 6 One Ton Shaw Box Traveling Cranes, Power for Travel and Lift. Double Wire Lift with 
an 84” Spread. 8” | Beams & Trolley Duct available. 


AUTOMATICS 


1957 UDYLITE SINGLE LANE 


Rack 54” x 24” x 16” — 64” Lift 
32” Carrier Centers — 24 Carriers 


6 Tank Clean & Bright Dip Section 
7 Tank Die Section 


Clean & Bright Dip Section 21’ x 3’ x 66” Deep 


RI 2-2607 or RI 2-3313 GRAND 
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TO ALL OUR FRIENDS 
We Wish You All 


A Happy, Healthy And Prosperous 


New Year 
STEVE & BOB BAKER 


GUARANTEED REBUILT AND NEW METAL FINISHING EQUIPMENT 


~ 


WE HAVE ONE OF THE LARGEST STOCKS OF 
REBUILT EQUIPMENT IN THE WORLD 


~ 


CRAFTSMAN REBUILDERS 


FOR SALE 


Metalwash machine for washing, rinse and dry- 
ing; 37'8” long, 6'7” high, 3°1” wide; complete 
with SS pumps and motors. Used one week, 
like new. 

H. LOEB G SON 
4643 Lancaster Ave. Philadelphia 31, Pa. 


FOR SALE 


Buffing Wheel factory, fully equipped. Manu- 
facturing airbuffs and conventional type buffs. 
Good opportunity for sales organization in 
metal finishing field. Will also consider merger. 
Yearly sales approximately $250,000.00. Ad- 
dress: November 1, care Metal Finishing, 381 
Broadway, Westwood, N. J 


USED BUFFS FOR SALE 
Spiral sewed — sisal — Airway 
type. 

IMMEDIATE DELIVERY 
Samples sent 


MICHIGAN BUFF CO., INC. 
3503 Gaylord Avenue 
Detroit 12, Michigan 

TWinbrook 3-2200 


SITUATIONS 
WANTED 


RCE Fer 
Cadmium and nickel barrel plating equipment. All» mas 
Tanks — barrels. Complete line or single units. \ WET-BLAST DORY-BLAST 
Also Koroseal lined steel tanks, 4’ wide, 4’ 
deep, 8’ long. Send particulars. Address: BEL: ASTG: 
November 5, care Metal Finishing, 381 Broad- 3 ; AUTOMATION SERVICES. INC 
way, Westwood, N. a GRAIN, GRIT, SHOT P.O. Box 5554 DETROIT 38. MICH 


TECHNICAL SERVICES 


SITUATION WANTED — Electroechemist thoroughly 
familiar with all phases of electroplating and conver- 
sion coatings. Have eight years experience of customer 
contact; primarily nickel-chromium. Areas of activity 
include servicing automotive and steel mill installa- 
tions, preparing technical literature and process pro- 
motion. B.S. ehemistry 1950. Address: November 7, 
care Metal Finishing, 381 Broadway, Westwood, N. J. 


SITUATIONS 
OPEN 


EQUITABLE EQUIPMENT CO. 


For The Finest In Metal Finishing Equipment 


KENDER RD. & U. S. 43 SHARONVILLE, OHIO 
PHONE WM. ZIMMEAS PR 1-0356 
POLISHING & BUFFING EQUIPMENT 


ROLLER, LEVELER #6-72, & Polishing Corp., 
36”, 17 level rolls, McKay, Serial 1959 ( 250.00 each 
46, 1 MACHI 
3a" x 42”, 17 level rolls, 50,000 PSI, Serial HORIZONTAL RETURN TYPE, 
80’ Acme 1856 (2h $3000.00 
‘ ’ Acme g. Co., (2) .00 ea. 
: BUFFING MACHINES 100” Acme Mfg. Co., 1956 (2) . $3500.00 ea. 
48’ x 10’ Straignt line, end buffing, Andrew 
Plocher & Autolite, 1950 $2500.00 Cincinnati Conveyor 
1290" x 11'6" x 7'6", Serial #8S-1212-C2, 


$14,500. 

POLISHING MACHINES, 30" 11’ x 101’ x 8’, N. Ransohoff, Serial 
END TYPE, STRAIGHT LINE #8011, 1950 iat $18,000.00 

48’ x 10’ Fred Christen & Son, 1946—$2500.00 POLISHING, ROTARY 

57’ x 10’ Fred Christen & Son, 1946—$2500.00 18’ x 3’ Acme Mfg. Co., 1946 (3) $2000.00 ea 


40” dia. continuous, Acme Mfg. Co., 1954 (5) 
POLISHING MACHINES, FLAT 1 


24", 2 vertical pinch roll, Hill Acme Co., 36” Acme 1956 (2) $3000.00 ea. 
1956 (10) $5000.00 each 316" x 3’ Acme Mfg. Co., Serial #7712, 1950 

36 vertical pinch roll, Acme Co., $2500.00 


POLISHING AND BUFFING HEADS, 
BELT POLISHING UNIT 


BACK STANDS 
G-3 Polishing belt head and idler machine, JACKS AND LATHES ALL TYPES 
Acme Mfg. Co., Serial #12942, 1956 — Hammond, Mattison, L‘'Hommedieu & Gardner 
$300.00 at Low, Low Prices. 


WANTED 
Chief Engineer — Paint Finishing Systems: 
SPRAY PHOSPHATE WASHERS 
PAINT APPLICATION EQUIPMENT 
DRY-OFF AND PAINT BAKE OVENS 
CONVEYORS 
Position with established manufacturer of the above 
equipment, who is now expanding into a new plant. 
Salary open for top man. Plant located in Metropolitan 
New York area. Please send resume. Address: Novem- 
net 3 care Metal Finishing, 381 Broadway, Westwood, 


SALES REPRESENTATIVES 


SITUATIONS OPEN — Expanding 
manufacturer of cleaning compounds 
seeks sales representatives, manufactur- 
ers’ agents, jobbers and distributors to 
handle full line of cleaning, burnishing, 
aluminum treating, paint stripping and 
booth compounds, and allied cleaning 
specialties. All territories open. Send 
complete details of sales background. All 
replies confidential — plant and offices 
in Westchester County, New York. Ad- 
dress: October 1, care Metal Finishing, 
381 Broadway, Westwood, N. J. 
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SALES 
REPRESENTATIVES 


SITUATIONS OPEN — Expanding 
manufacturer of special chemicais for the 
electroplating field seeks sales represen- 
tatives, manufacturers’ agents, jobbers, 
and distributors. All territories open. 
Send complete details of sales back- 
ground. All replies confidential. Ad- 
dress: December 1, care Metal Finish- 
ing, 381 Broadway, Westwood, N. J. 


PLATING SUPERINTENDENT 
SITUATION OPEN—Plating superin- 
tendent wanted experienced in all phases 
of electroplating, with particular stress 
on industrial hard chrome of heavy parts, 
capable of organizing production, super- 
vising men, and working with minimum 
of supervision. Must have sound theore- 
tical and practical background and be 
willing to relocate. For interview apply 
giving full details to: Expert, care Metal 
Finishing, 381 Broadway, Westwood, 
N. J. 


CHEMIST 
APPLIED RESEARCH 


SITUATION OPEN—M.S. or Ph.D. in 
physical or inorganic chemistry with 
more than three years experience in var- 
ious phases of metal treating — chemical 
polishing or milling, electropolishing, 
electroplating, rustproofing, etc. 
Applicant should be capable bench 
chemist with interest in applied research 
and product development. 

This is a permanent position in our re- 
search department located in Chicago 
suburb. 

Our company is noted for its steady 
growth, stability, excellent salaries and 
benefits. 


Submit resume, including salary desired, 
to: 
JERE OWNBY 
VICTOR CHEMICAL WORKS 
Div. Stauffer Chemical Co. 
11th & Arnold Streets, Chicago Heights, Illinois 


PAINTING AND 
PLATING FOREMEN 


Excellent opportunity for aggressive in- 
dividuals with job shop experience in 
supervision and electroplating or paint- 
ing. Positions require individuals with 
the ability to efficiently manage and con- 
trol a production department consisting 
of up to twenty-five employees and a 
variety of metal finishes. Excellent sal- 
ary, profit sharing plan and many other 
company benefits. We are the largest job 
shop in the Chicago area and are con- 
tinuing to grow. If you are interested in a 
challenging job with a future, send com- 
plete resume to: 


Personnel Department 
Adolph Plating, Inc. 
832 South Central Ave. 
Chicago 44, Illinois 


THE HARSHAW CHEMICAL COMPANY 


HOWEYWELL 


METAL 
FINISH 
ENGINEER 


Supervisory or lead engineering 
position is immediately avail- 
able for metal finish engineer 
with BS degree in chemistry or 
chemical engineering and 5-10 
years experience in high produc- 
tion plating including iriditing, 
anodizing, and salt sprays. Die- 
cast experience also preferred. 


This position is at a suburban 
Minneapolis plant of Minneapo- 
lis-Honeywell’s Ordnance Divi- 
sion. The position offers an in- 
dividual with the above qualifi- 


cations, an alert, imaginative 
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A leading supplier of electroplating processes, Harshaw 
is expanding its Field Sales and Technical Service groups 
to handle increased sales and activity associated with an 
expanding economy. Immediate needs are specifically 
for the following: 


e RESIDENT SALESMAN-NEW ENGLAND 


Expansion of activity in the New England area makes 
it necessary to engage a high-grade, experienced sales- 
man, with technical background to promote the sale of 
electroplating processes, anodes and chemicals. This is 
an ideal opportunity for a man of experience, of age 35 
to 45, to become associated with a well established firm 
whose emphasis on research assures a leading position 
as a supplier to the metal finishing industry. 


@ SALESMAN-NEW YORK 


A requirement exists for a salesman to handle the electro- 
plating products and processes mainly in the New York 
Metropolitan area. A sound background of successful 
selling with technical aptitude is a requisite. Knowledge 
of the electroplating trade in this area is desirable. 


e TECHNICAL SERVICE ENGINEER 


Expansion of our technical service group operating from 
eur main service facilities and laboratories in Cleveland, 
Ohio, require the addition of an aggressive man with 
thorough training and experience in copper-nickel- 
chromium plating preferably in both production and 
service. This position offers an ideal opportunity for 
interesting work in field technical service throughout the 
Northeast and Middle West. 


Applicants should send a complete resume of education and 
experience to: Personnel Department, The Harshaw 
Chemical Company, 1945 E. 97th St., Cleveland 6, Ohio. 
These are all salaried positions with excellent pension and 
other benefits. 


personality, and management 
ability unlimited opportunity 
with one of the nation’s fastest 
growing organizations. 


Qualified applicants please call 
or write: Thomas W. McKeown, 
Employment Manager, Ord- 
nance Division, Minneapolis- 
Honeywell, 600 N. Second St., 
Hopkins, Minn. Phone: Area 
Code 612, West 5-5155, Ext. 
8687. 


An Equal Opportunity 
Employer 


HONEYWELL 


Military Products Group 


To explore professional oppor- 
tunities in other Honeywell loca- 
tions, coast to coast, send your 
application in confidence to Mr. 
T. O. Eckstrom, Honeywell, 
Minneapolis 8, Minn. 
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(P)—Patent 


ABRASIVES, BELTS 


See Polishing 


Pickling 


ADHESION 
Science for Electroplaters 


AGITATION AND MIXING 


Air-Agitated Nickel Solutions 
Agitated Cleaning Unit (R) . 


ALLOY PLATING 


} Gold Alloy Bath (S) 
‘ Lead-Tin Anodes (R) 
Electrodeposition 
from the Pyrophosphate Bath . 
Defects 

Bath Temperature (A) .. 

Brass Colored Deposit (S) . 
Iron-Chromium Alloy Bath (P) . 


(P) 
Nickel- Zine Bath (P) . ee 
Titanium Alloy Solution. 
Non-Uniform Brass Plate (S) ... 
Metal-Boron Alloy Plating (P) -. 
Chromium Alloy Bath (P) 


KOS 


the Pyrophosphate Bath . 
Gold Alloy Baths (M) ....... 


ALUMINUM 


Construction (A) 


Anodizing 24SO Aluminum (S) . 
Conversion Coating—Aluminum 
Hot Dip Aluminum Coating (P) . 
Hot Dip Aluminum Coating (P) .- 


Anodized Aluminum Alloys ............... 
Sealing Anodized Aluminum (s) . 


Conversion Coating for Auminum (R) . 
Porcelain-Enameled Aluminum (M) 
Hot Dip Aluminum (P) . Tea 
Flexible Anodic Coating (P) . 
Production of Coated . Aluminum 
“White” Anodize (S) ..... lia 
Organic Aluminum Coating ®. 
Aluminum Desmutter 

Hard Anodizing (S) - 


ACID DIPPING—See Bright Dipping and 


of Iron “Alloys 


in Brass Plating—Influence “of 


Nickel-Chromium Plated Aluminum Sheet 
Coloring Anodized Aluminum for Building 
The Phosphoric Acid-Chromic Acid Bath 
for Electropolishing Steel and Alumi- 
num—Japanese Practice (A) ............. 


Black Dye for Anodized Aluminum 1 (R) 


Hot Dip Aluminum (P) ............................- 
Plating on Aluminum (P) ...........-............. 


Brightener for tect and Alloy | Baths 


1 
Electrodeposition of Tin-Lead “Alloys. from 


INDEX TO VOLUME 59 
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JANUARY-DECEMBER, 1961 


(Compiled by N. Hall, Technical Editor, and I. Oquendo, Equipment and News Editor) 


In this index all material that appeared in the January through December 1961 issues of Metal Finishing 
is listed according to subject matter, with cross references where required. Following each listing will be found 
a letter indicating the manner in which the material was published, as follows: 


(S)—Shop Problem 
(R)—Recent Development 


(M)—Manufacturers’ 
(B)—Book 
(A)—Abstract from Foreign Literature 


Any reference not followed by a letter was a feature article. The numbers in the right-hand column refer 
to the month and page numbers; 6-85 means June issue, page 85, etc. 


Inhibitors for Aluminum sda Baths 
(A 


Plating on Aluminum. (P) . - 82 
bar; and Electropolish for Aluminum 

(P) dae 5- 82 
Conversion Coating—Aluminum (Py 
Polishing Aluminum (P) .... 5- 83 
Plating on Aluminum (P) 5- 84 
Dyes for Anodized Aluminum (R) 5- 91 
Aluminum Bright Dip Replenisher (R) —.. 5- 96 
Aluminum Finishing Progress 
Etching Aluminum (P) . wee 6-103 
Vitreous Enamel for Aluminum (P) 6-105 
Coloring Anodized Aluminum (P) ........ 6-105 
Aluminum Processing (M) 6-139 
Chromium Plating on Aluminum (M) 6-140 
The Practical Anodizing of Aluminum(B) 6-141 
Multicolored Effects on Anodized Alumi- 

7- 42 


Porosity Test for Anodized Aluminum(S) 7- 67 


Analysis of Chromic Anodize (S) 7- 68 
Chemical Oxidation Processes for Alumi- 

Conversion Coating- Aluminum 73 7- 73 
Plating on Aluminum (R) ....................... 7- 76 
F.A.C.T. Test (S) osuscsesihiaiain 8- 77 


Thick Anodic Coatings on Aluminum (P) 8- 80 
Zine Bath for Aluminum and san 


Treatments Prior to “Electroplating | (M). 8- 96 
Hot Dip Aluminum (P) ...................--.. 9- 68 
Aluminum Cleaning Conversion Coating 

“Hard” Anodizing 10- 53 
Control in Aluminum Anodizing .. 10- 54 
Coloring Anodized Aluminum (P) see 10- 81 
Conversion Coating—Aluminum (P) 10- 82 
Dyeing Chromated Aluminum (P) a . 10- 82 
Continuous Anodizing of Sheet (P) . 10- 82 
Aluminum Castings for Anodizing (A). . 10- 84 
Direct Plating on Aluminum (R) ... 10- 86 
Aluminum Coatings Tester (R) - ........ .. 10- 88 
Dyeing Aluminum (P) 
Porcelain Enameling Aluminum 78 
Chromium Plating Aluminum (P) .... ll- 78 
Chrome Plating of Aluminum by Super- 

imposed Alternating Current on D.C. 

Current (A) 
Reduction Copper-Coating (Contact Cop- 

pering) of Aluminum (A) 11- 80 
The Formation of Wear Resistant Coat- 

ings on Anodized Oxide Coatines by the 

Addition of Certain wienceasrels to the 
Sealing Bath (A) .... 1l- 83 
Additive for Bright Dips (R) ll- 84 


Cleaning Aluminum for Spot Welding (M) 11-104 
Aluminum Conversion (M) 

Bulk Anodizing (S) ............... 
Anodizing Aluminum (S) . 

Selective Anodizing Aluminum 
Anodizing Process (P) 

Plating Aluminum for Soldering (P) 


1961 


METAL FINISHING 


Literature 


ANALYSIS——See Testing 


ANODES 


Lead Anodes (R) " 1- 61 
Current-Distribution improving - 3- 57 
Lead-Tin Anodes (R) 3- 81 
Cleaning Lead Anodes (S) : 5- 74 
Lead Alloy Anode (R) 
Titanium Mesh Anodes (M) . 6-139 
High Speed Chrome Plating Anodes aM).. 6-139 


Submerged Anode Rods (S) . T+ 67 
Platinum-Plated Titanium Anodes . 82 


Polypropylene Anode Bags (R) 8- 84 
Selective Pating Anodes (R) 8- 87 
Titanium Anode Baskets (R) ........ 9- 78 
Anodes and Plating Chemicals (M) . . 9 97 
Anode for Chromium (P) - 10- 81 
Nickel Anodes (A) ....... 
ANODIZING 
Coloring Anodized Aluminum for mevesents 
Construction (A) 
Anodizing 24SO Aluminum 1- 52 
Anodizing Titanium (P) . ? 1- 56 
Anodizing Power Supply (P) 1- 57 


Black Dye for Anodized Aluminum “(R)... 1- 71 
Anodizing Aluminum Alloys ........................ 2- 55 
Sealing Anodized Aluminum (S) ........... 2+ 66 


Anode Shifting Device (P) ........... 2- 72 
Flexible Anodic Coating (P) ....... 3- 73 
“White” Anodize (S) -.... 4- 68 
Hard Anodizing (S) ............ ; 5- 74 
Dyes for Anodized Aluminum (R) .... 5- 91 
Aluminum Finishing Progress 6- 75 
Coloring Anodized Aluminum (P) 6-104 
The Practical Anodizing of Aluminum (B) 6-141 


Multicolored Effects on Anodized Alum- 

inum ...... 7- 42 
Anodizing Aluminum (8) . 
Porosity Test for Anodized Aluminum (8) 67 
Analysis of Chromic Anodize (S) ......... 68 
Hard-Coat Anodizing (S) 
F.A.C.T. Test (S) 
Thick Anodic Coatings on ‘Aluminum “(P) & 80 


“Hard” Anodizing ......... ... 10- 53 
Control in Aluminum Anodizing acid 
Coloring Anodized Aluminum (P) eevee. 10- 81 
Continuous Anodizing of Sheet (P) 10- 82 


Improved Equipment for Internal Chrome 
Plating and Anodizing of I. C. ~— 
Cylinders (A) . 10- 84 
Aluminum Castings for Anodizing (A) 10- 84 
The Formation of Wear Resistant Coat- 
ings on Anodized Oxide Coatings by the 
Addition of Certain we to the 
Sealing Bath (A) . 
Bulk Anodizing (S) 
Anodizing Aluminum (Ss) 
Selective Anodizing Aluminum be 
Anodizing Process (P) 
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AUTOMATIC EQUIPMENT 


Apparatus (P) ............. 
Sandblast Machine (P) . 

Automatic Fainting Machine (P) . 

Straight Line Buffing Machine (R) . 


Automatic Test Panel Sprayer (R) ies 
Automatic Flating Machine (P) ............ 
Automatic Plating Machine (P) ........... 


Spray Coating Machine (P) . ‘ 
Hot Paint Coating Strip (P) ....... 
Automatic Dry Spray Booth (R) 
Automatic Lc ading Systems (M) .. 
Spray Coating Machine (P) ......... 
Agitated Cleaning Machine (P) . 
Automatic Spraying (P) 
Plating Machine (P) .. : 
Wire Polishing Machine (P) .......- 
Automatic Barrel Plater (P) ......... 
Electroplating Machine (P) -.......... 
Sand Blast Machine (R) ...........-..... 
Double Head Buffing Machine (R) 


Cleaning Machine for Small Parts “(R) 


Automatic Polishers (M) 


Production of Coated Aluminum ... 
Polishing Machine (R)_ 
Automatic Spray Nozzle (R) .......... 


Ultrasonic Leaded Tote Box Cleaner “(R) 


Automatic Polishers (M) ................--- 


Se mi- Automatic Power Brushing Machine 


Semi-Automatic Polishing “Machines” (M).. 


Guide to Automation (M) .................-.. 
Automatic Barrel Plater (R) 
Extrusion Polisher (R) ............... 
Automatic Sawdust Barrel (R) 
Automatic Polishing Machine (R) . 


Automatic Ultrasonic Cleaning Unit (M) 
Automating a Paint Line for Discontin- 
uous Operation .................--.. 


Wire Plating Machine (P) .............-.. 
Continuous Vacuum Coating (P) é 
Vertical Sheet Polisher (R) 

Continuous Vacuum Metalizing 


Automatic Spraying Machine (R) ............ 


Rotary Drum Dryer (R) .........--- 


Automatic Sheet Polishing Machine (M) 


Continuous Vacuum Coating (P) 
Automatic Plating Machine (P) 

Continuous Anodizing of Sheet (P) 
Automatic Control Rectifiers (R) 


Airless Spray Reciprocating Unit (R) 
Plating Apparatus (P) 


Automatic Barrel Plater (P) 
Organic Coating Machine (P) - 
Rotary Drum Degreaser (R) 


Automatic Plating Machine (R) 


Automatic Buffing Machine (R) .... 
Automatic Demineralizer Control (R) 


BAKING AND DRYING 


Gas-Fired Infra-Red Burner “(M) 
Hydrogen Relief Baking (S) . 
Infra-Red Ovens (M) 

Porg#ble Infrared Heater (R) 


Effects of Temperature on Film ones 


erties (S) 
Drying Solvent Process (M)_ 
Automatic Sawdust Barrel (R) 


Centrifugal Dryer (R) 
Rotary Drum Dryer (R) 


High Intensity Infrared Equipment es 


Portable Electric Infrared Panels (R).. 
Cabinet Ovens (R) 
Infra-Red Ovens (M) 

Continuous Infrared Furnaces (M) 


BARREL FINISHING—See Tumbling 


BARREL PLATING 


Plating Barrel (R) 
Plastic Plating Barrel 


A Load Calculator for Various eae. 


Plating Barrel Cylinder (P) 

Plating Barrels 

Piating Barrel (R) 

Automatic Barrel Plater (P) detainees 
Portable Plastic Barrel (R) -........-.... 
Barrel Plating Equipment (M) ......... 


Finishing Equipment (M) 


Automatic Barrel Plater (R) 
Plating Barrel Superstructure (R) 


Surface Area and Weight of Commercial, 


Hexagon Head Screws 


Yellowing of Barrel Nickel Plate (S)_ 
Improved Drainage res Barrel (R)... 
Barrel (FP) 


Plating Barrel (R) ... i 
Automatic Barrel Plater 
Plating Barrel Gear (R) ba 


BLAST CLEANING 


Sandblast Machine (P) 
Abrasive Blasting (M) 


Abrasive Blast Nozzle (R) SS 


Abrasive Blasting (M) -.. 

Sand Blast Machine (R) 

Blast Cleaning Barrels (M) 

Wet Blast Unit (R) 
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Abrasive Blast Cleaning ....... 
Centrifugal Abrasive Blasting (P) 9- 69 
Dry Blasting and Peening Machine (R).. 9- 84 
Wet Blasting Applications (M) ...... 10- 96 
Centrifugal Abrasive Blasting (M) .. 10- 98 
Portable Sand Blaster (R) ...................... 12- 78 


BRASS PLATING-—See Alloy Plating 
BRIGHT DIPPING 


Chemical Deburring (P) 1- 59 
Ferrous Bright Dip (S) 5- 74 
Chemical and a for Alumi- 

num (P) 
Cadmium Bright ‘Dip (R) 5- 95 
Aluminum Bright Dip Replenisher (R) 5- 96 
Chemical Polishing (P) a. 6- 98 
Stainless Steel Bright Dip (R) 2 6-108 
Chemical Polishing Baths for Copper “and 

Copper Alloys (A) .................... 7- 71 
Bright Dipping Brass 10- 79 
Bright Dip for Cadmium (R) RE. 10- 86 
Nickel Bright-Dip (S) 3 ll- 75 


Anodic and Chemical Polishing of Metals 
—Processing of Watch and Clock Parts 
1 


Additive for Bright Dips (R) . Le 84 
BRIGHTENERS 
Bright Copper Process (P) ............. 1- 59 
Zine Brightener (R) 1- 67 
Progress in Electroplating of Bright Tin 

Trends and Problems in “Bright Plating 

Zine Brightener 3- 74 
Zine Bath Brightener (R) ~...................... 3- 74 
Bright Nickel Bath Purification (A) 4- 67 
Plating Brighteners and Solutions (M).... 4- 98 
Bright Copper Bath (P) 6- 98 
Bright Zine and Cadmium Processes (R).. 6-109 
Bright Nickel Process (P) 7- 74 
Bright Nickel Bath (P) .... 
Bright Nickel Plating (P) 9- 67 
Science for Electroplaters .................... 9- 70 
Bright Nickel (P) .............. 
Science for Electroplaters i 10- 76 
Brightener for Copper and — “Baths 

Zine Bath Brightener (P) 10- 83 


Research on the Mechanism of the Sulfur 
Inclusion in Electroplated Coatings(A) 10- 84 


Science for Electroplaters .... 1l- 73 
Development and Investigation of. ‘Bright 
Copper Plating Techniques (A) ............ Il- 83 
Zine Barrel Brightener (R) 1l- 84 
Science for Electroplaters eh 12- 70 


BUFFING—See Polishing 
BURNISHING~ See Tumbling 


CADMIUM PLATING 
~~ -Purity Cadmium Plating Solution 
( 


- 71 
Hydrogen Relief Baking (S) 
Cadmium Conversion Coating (R) ........... 2- 82 
Cadmium and Zine vs. ene Finishes 
(S) » 3- 64 
Cadmium Bright ‘Dip (R) 5- 95 
Bright Zine and Cadmium Processes (R) 6-109 
Zine and Cadmium Bath Purifier (R) —...... 8- 87 
Bright Dip for Cadmium (R) 10- 86 
Non-Cyanide Cadmium Bath (P) as 1l- 77 
CERAMIC COATINGS 
Porcelain-Enameled Aluminum (M) .... 2- 95 
Porcelain Enameling (P) ..................... 
Porcelain Enameling (P) 84 
Vitreous Enamel for Aluminum (P)_ 6-104 
Porcelain Enameling (P) 7- 72 
Vitreous Enameling (P) . 7- 73 
Porcelain Enameling Aluminum (P) 1l- 78 


CHEMICAL POLISHING—-See Bright Dipping 


CHEMICALS AND PIGMENTS 


Synthetic Resins 
Nacreous Pigment (P) 
Nickel Chloride (R) 
Pearl Pigments (M) 
Synthetic Resins 
Finishing Processes (M) 
Toluidine Red Pigment (R) . 
Sequestrants (R) 
Synthetic Resins .......................... 
Plating Chemicals 

Platy Pigments (S) 
Metallic Fluoborates (M) 
Chemical Specialties (M) 
Chemical Specialties (M) 
Organic Coating (B) 
Vienna Lime (S) 
Chemical Specialties (M) . 


Science for the Coatings Technologist .. 7- 56 
Science for the Coatings Technologist .. 8- 56 
Anodes and Plating Chemicals (M) . 9- 97 
Processing Chemicals (M) 10- 98 
Synthetic Pearl Pigments (R) ....... 1l- 87 
Hydroxyacetic Acid (M) 12- 86 


CHROMIUM PLATING 


Nickel-Chromium Plated Aluminum Sheet 
Chromium Bath 
Chromium Plating Process (P) a 
Hard Chromium on Zine (5S) .......... m 
Fume-Controlled Chromium Com- 
pounds (R) . 
Crack-Free Chromium (Ss) 
Chromium Bath (P) 
Trivalent Chromium Oxidation (5S) - 
Chrome Plating High-Loaded Components 
Cleaning Lead Anodes (S) . 
High Speed Chrome Plating Anodes (M) 
Chromium Plating on Aluminum (M)...... 
Cooling of Chromium Plating Solution 


( 
Black Chromium Process (P) 
Anode for Chromium Plating (P) ......... = 
Improved Equipment for Internal Chrome 
Plating and Anodizing of I. C. Engine 
Cylinders (A) ....... 
Chromium Plating Aluminum (P) sides 
Protective Coating for Molybdenum (P). 
Chrome Plating of Aluminum by Superim- 
posed Alternating Current on D.C. Cur- 
Chromium Plating Facilities (M)_ 
Nickel-Chromium Plating (B) 
Developments in Chromium Plating . 
Stripping Chromium from Zine 
Practical Applications of the Duplex Nic- 
kel Process (A) . 
Investigations on the “Influence of Ultra- 
sonics on Chrome Plating (A) B 
Considerations on the Behavior of Copper, 
Nickel and Chromium as Electroplated 
Coatings for Decorative Use (A) ... 
Varying Influences and Variable Results 
with Sub-Coppering for 
Chromium Plate (A 


CLEANING 


Ultrasonic Cleaning Unit (P) 
Cleaner-Phosphater (R) 
Ultrasonic Cleaning Unit 
Chemical Cleaning Unit (M) 
Ultrasonic Cleaning (M) ...... 
Ultrasonic Cleaning (P) 
Ultrasonic Cleaning Units (R) 
Ultrasonic Cleaning Units (M) ae 
Agitated Cleaning Machine (P) ..... 
Spray Wash Cleaner (R) . 
Phosphating Cleaner (R) 
Cleaning Machine for Small Parts (R) 
Heavy Duty Detergent (M) ................ 
Parts Cleaning Unit (R) 
Soak Cleaner (R) .... 
Rust Preventive Cleaner (R) 
Ultrasonic Loaded Tote Box Cleaner (R) 
Steam Cleaning-Phosphating (M) 
Concentration of Alkali Salts in Electro- 
lytic Cleaning Baths (A) e 
Fused Bath Cleaning (P) . 
Washing Machine (P) .................. 
Metal Cleaner Conditioner (R) ie 
Agitated Cleaning Unit (R) 
Electrocleaner (R) ................ 
Ultrasonic Cleaning Unit (R) 
Paint Mask Washers (M) ......................-....- 
Automatic Ultrasonic Cleaning Unit (R) 
Ultrasonic Cleaning Solutions (R) 
Automatic Ultrasonic Cleaning Unit = 
Ultrasonic Cleaning Units (M) 
Metal Cleaner (M) ....... 
Chemicals for Ultrasonic Cleaning (M).. 
Gold and Silver Cleaner (R) .............. 
Ultrasonic Cleaning Unit (R) 
Ultrasonic Cleaning Unit (R) .... 
Cleaning Products (M) ............ 
Metal Cleaning and 
Soak Cleaner (R) .................- 
Electrocleaner (R) .. 
Spray Cleaner and Phosphater 
Ultrasonic Cleaning ( 
Ultrasonic Cleaning Unit (P) 
Soak Cleaner (P) ........ 
Buffing Compound Cleaner (R) . 
Cleaning Conversion Coating 
Cleaning-Phosphating 
Spray Cleaner Selection (M) 
Cleaning Steel Before Electroplating (M). 
Ultrasonic Cleaning (P) 
Cleaning Composition (P) 
Alkaline Solvent for Rust, Oil, and Paint 
Ultrasonic Cleaner Unit (Ry 
Spray Washer (R) 
Electrocleaner (M) 
Steam-Detergent Cleaning (M) 
Soak Cleaner (M) .............. 
Ultrasonic Cleaning Method (P) . 
Cleaning Method (P) 
Buffing Compound Cleaner (R) 
ar Aluminum for Spot Welding 


Metal Cleaning (M) 

Ultrasonic Cleaning (M) .. 
Ultrasonic Cleaning Basket. 
Low Cost Cleaners ( 

Buffing Compound Remover (R) 
Paint Pretreatment (R) 
Zine and Steel Barrel Cleaner (Ry 
Emulsion Cleaner (M) .... 
Non-Foaming Cleaners (M) 
Ultrasonic Cleaning (M) 


METAL 


FINIS 


HING, 


December, 
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COLOR BUFFING See Polishing 


COLORED SURFACE TREATMENTS 


Coloring Anodized Aluminum for Build- 
ing Construction (A) .. 

Black Dye for Anodized Aluminum a 

Finishes for Steel (5S) 

Coloring Zine Gray (S) ed 

Coloring Stainless Steel 

Colored Zine Coatings (A) .... 

Blackening Stainless Steel (S) 

Dyes for Anodized Aluminum (R) 

Cheap Rose Gold 

Coloring Anodized Aluminum (P) ES 

Multicolored Effects on Anodized Alumi- 
num ....... 

Yellow ‘Brown. Color on Steel (S) 

Caustic Black on Lron (S) 

Black Chromium Process (P) 

Coloring Anodized Aluminum 

Dyeing Chromated Aluminum (P) 

Dyeing Aluminum (P) ....... 

The Formation of Wear Resistant Coat- 
ings on Anodized Oxide Ccatings by the 

Addition of Certain Dyestuffs to the 
Sealing Bath (A) 
Blackening Process for Steel (Ry 
Caustie Black for Steel (R) ERE 


COMPOSITIONS, BUFFING AND POLISHING 


Polishing Lubricant (R) 

Liquid Polishing Composition 
Polishing Belt and Wheel Lubricant (R).. 
Polishing Composition (R) 

Abrasives in Buffing Compositions (S).... 
Buffing Compound Applicator (P) . 


CONVERSION SURFACE TREATMENTS 


Conversion Coating—Aluminum (P) 

Conversion Coating (P) et 

Conversion Coating (P) .... 

Chromating Selector Chart (M) .... 

Phosphating Process (P) 

Colored Zine Coatings (A) . 

Cadmium Conversion Ccating (R) 

Conversion Coating for Aluminum (R) . 

Conversion Coating—-Magnesium (P) 

Conversion Coating—-Zine (P) 

Phosphating Cleaner (R) 

Chromating Test (S) ..... 

Conversion Coating—Zine (P) 

Phosphate Conversion Coating (R) .. 

Steam Cleaning-Phosphatine (M) 

Conversion Coating—Aluminum (P) 

Conversion Coating (P) 

Chromate Conversion Coatings and eater 
ide Zine Plating (M) .. 

Rust Remover (M) .... 

Method of Reducing Eye Holins: in Lac- 
quered Tin-Plate (P) ’ 

Anti-Tarnish Process (R) 

Anti-Tarnish Compound 

Chemical Oxidation Processes for Alumi- 
num .... 

Phosphate-Conversion Coating (P) 

Conversion Coating—-Aluminum 

Conversion Coating—Zirconium 

Rustproofing Prior to Painting 

Metal Cleaning and Processing 

Conversion Coating—Zine (P) 

Conversion Coating—Aluminum 

Vapor Phase Corrosion Inhibitor (P) .. 

Spray Cleaner and Phosphater (M) 

Organic Conversion Ccatings for 
proved Paint and Adhesive Bonding to 

Aluminum Surfaces . 

Conversion Coating -Phosphate (P) 

Conversion Coating—-Phosphate (P) 

Vapor Phase Corrosion Inhibition (P) 

Phosphating Composition (P) 

Aluminum Cleaning Conversion Coating 

Cleaning-Phosphating 

Chromate Conversion Coating (M) 

Metal Rustproofing Patent Decisions 

Copper-Tarnish Inhibitor (P) 

Phosphating (P) 

Conversion Coating Aluminum (P) 

Dyeing Chromated Aluminum (P) 

Surface Preparation and 
nesium Alloys 

Phosphating Process 

Electrical Insulating Characteristics of 
Phosphate Coatines (A) 

Iron Phosphating (M) 

Chromate Conversion Coating (M) 

Aluminum Conversion Coating (M) ...... 

Chromating of Aluminum and Aluminum 
Assembly 2 

Olive Drab Conversion Coatings (R) 

Paint Pretreatment (R) 

Phosphating Primer (R) 


COPPER PLATING 


Non-Sludging Acid Ccpper Bath (P) 
Bright Copper Bath (P) a 

Bright Copper Process (P) 
Electroless Copper (P) 

Plated Coatings in Boriding of Steel 


METAL FINISHING, 


December, 


Bright Copper Bath (P) 

Control of a Copper Fluchorate 
Bath ..... 

Chemical Copper “Plating (P) 

Producing Porous Deposits (S) 

Silver in Copper Bath (S) sity 

— for Copper and Alloy Baths 
( 

Development and Investigation of Bright 
Copper Plating Techniques (A) 

of Thin Copper Deposits 
(S) .. 

Practical Applications of the 
Nickel Process (A) 

Considerations on the Behavior of Copper, 
Nickel and Chromium as Electroplated 

Coatings for Decorative Use (A) . 

Varying Influences and Variable Results 

with Sub-Coppering for Nickel- 
Chromium Plate (A) 


Duplex 


COSTS AND GENERAL 


Technical Developments of 1960 
Organic Finishing Developments of 1960 
Rhodium Plating Costs 
Chemical Engineering Catalog (B) .... 
A Load Calculator for Various Shapes ...... 
Superior Plating Shows the Way 
Electroplating Processes (M) 
Chemical Specialties (M) 
Finishing Equipment (M) 
Diversified Plating Activity at New 
Smith-Erie Plant 
Drag-Out Losses and Plating Costs (A) 
Institute of Metal Finishing Conference 
Reinforced Plastics (M) . 
Metal Finishing Dictionary ; German-Eng- 
lish, English-German (B) 
Boston A.E.S. Convention .. 
Metal Silicate Coating (P) 
Finishing Equipment (M) 
Metal Treatments (M) 
Condensed Metal Finishing Guide (M) 
Surface Chemistry ( 
Finishing Procedures for Magnesium “and 
Magnesium Base Alloys 
Calculating Silver and Gold Costs’ 
Process Equipment ( 
Introduction to Electroplating (B) 
er; Industry Handbook and Directory 
(B) 
Inorganic Coating (P) 
Finishing Products and Processes 
Inorganic Zine Coating (M) 
Elementary Science (B) ... 
Metals Handbook, Vol. 1 (B) .- _. 10-100 
The Electrochemica! Society 1l- 59 
Finishing Equipment and : (M) 11-105 
Plating Unit (R) 12- 78 


DEGREASING 


Ultrasonic Degreaser (P) 

Solvent Vapor Recovery System (R)........ 
Safety Solvent (R) 
Solvent Vapor Recovery (M) 

Solvent Degreasers ( 

Solvent Degreasers (M) 

Solvent Degreasers (M) . 

Ultrasonic Degreasing (M) 

Vapor Degreaser (R) 

Vapor Degreaser (R) 

Ultrasonic Degreaser (P) 

Ultrasonic Degreaser (R) 

Solvent Degreaser (R) 

Degreasing Method (P) 

Rotary Drum Devreaser (R) 


Degreasing Equipment (M) 11-104 


DEIONIZATION 


See Water 
DESCALING — See Pickling 
ELECTROCLEANING See Cleaning 


ELECTROFORMING 


Electroforming (P) 
Nickel Electroforming 
Plating Baby Shoes (S) 
Electroforming (P) 


ELECTROPOLISHING 


The Phosphoric Acid—-Chromic Acid Bath 
for Electropolishing Steel and Alumi- 
num—Japanese Practice 
Bright Stripping Gold (S) 
Electropolishing Carbon Steels (A) 
Chemical and Electropolish for Alumi- 
num (P) ... a 
Electrolytic Polishing Apparatus (P) .. 
Electropolishing Stainless Steel (A) 
Electropolishing Steel (P) 
Investigations on Electropolishing of 
Heat-Resistant Nickel Alloys (A) 


1961 


Electrolytic Brightening of Silver in 
Baths with Sodium Thiosulfate Formu- 
lation (A) 10- 
Determination of Glycerine in Electro- 
polish (S) 
Anodic and Chemical Polishing ‘of Metals 
Processing of Watch and Clock Parts 
(A) 


ETCHING—See Pickling 


FILTERS AND PUMPS 


for Vacuum Metalizing 

(R) 

Porous Metal Filter Element 

Filter Cartridges (M) 

Solution Filter (M) 

Viscose Filter Tubes (R) 

Centrifugal Pumps (M) 

Miniature Filter Chambers 

Solution Filters (M) .... 

Airless Spray Pump (R) . 

Filter Systems (M) 

Centrifugal Pumps (M) 

Graphite Centrifugal Pumps (M)_ 

Miniature Filter Systems (R) 

Side-Opening Electroplating Filters (M) 

Diaphragm Pump (R) 

Solution Filter (R) 

In-Tank Filter Systems (R) 

Industrial Compressors (M) 

Vacuum Pumps, Gas Boosters, Air Motors 
(M) 

Filtration Equipment (M) 

Centrifugal Pumps (M) 

Chemical Equipment (M) 

Micro-Porous Filters (R) 

Rotary Air Pumps (M) 


FIRST AID—See Safety Procedures and 
Equipment 


GAS PLATING 


Gas Plating (P) 
Gas Plating (P) 
Gas Plating (P) 
Gas Plating (P) 
Gas Plating (P) 
Gas Plating (P) 
Gas Plating (P) 
Gas Plating (P) 


GENERATORS—See Power Supplies 
GRINDING.-See Polishing 


HANDLING EQUIPMENT 


Nylon Mesh Parts Bag (R) 
Process Equipment (M) ee 
Automatic Loading 
Wire Cloth (M) 

Plating Unit (R) 

Magnetic Separator (R) 

Wire Baskets (M) 

Polyethylene Tote Barrel 

Drum Tumbler (R) 


HEATING AND COOLING 


Packaged Air Make-up Units (R) 

Gas-Fired Infra-Red Burner (M) 

Electrical Heater (M) 

Immersion Drum Warmer (R) 

Electric Heaters (M) 

Graphite Heat Exchanger (R) .. 

Temperature Regulators (R) 

Infra-red Comfort Heaters (M) 

Temperature Regulating Devices 

Heat Exchanger (M) .. 

Plate Coils (M) : 

Cooling of Chromium where Solution 
(P) 

Temperature Regulator. (M) 

Chemical Equipment (M) 

Electric Immersion Heaters (M) 

Heating and Cooling (M) 

Radiant Burners (M) 


HOT DIP COATINGS 


Hot Dipping (P) . 

Hot Dip Aluminum Coating (P) 

Hot Galvanizing (P) 

Hot Dip Aluminum Coating (Py 

Hot Dip Aluminum (P) 

Galvanizing Furnace (P) 

Hot Dip Aluminum (P) . 

Inspection Manual for Hot Dip Galvan- 
ized Products (M) 

Nitric Acid Pickling Treatments in Hot- 
Dip Tinning (A) 


Hot Dip Coating Method (P) 

Hot Tinning (M) . 

Magnesium-Containing Coating 
Hot-Dip Galvanizing . 

Hot Dip Coating Method (P) . 
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Hot Dip Aluminum (P) . oe 
Hot Dip Coating Unit (P) -........ 
Hot Galvanizing (P) ..... 
Hot-Dip Coating (P) ...................--- 
Corrosion Resistance of Hot Galvani 
Kunze-Willey Test (5S) 
Hot-Dip Coating (P) 
Hot Galvanizing (M) . 
Aluminum Diffusion Coating (M). 


HYDROGEN EMBRITTLEMENT 


Hydrogen Relief Baking (S) — : 
Hydrogen Enmbrittlement of High 
Strength Steels 

Process for Investigating the 
Stresses in Plated Coatings (A) 


internal 


IMMERSION PLATING 


Inhibitor Action in Electroplated and 
Electroless Nickel Deposition (A) .. 
Immersion Tin (5S) 

Stripping Electroless Nickel 
Electroless Nickel Plating bath Control 
Chemical Nickel Plating (P) 
Hardness of Electroless Nickel pumunens 
Sprayed Electroless Nickel (P) ... 
Electroless Copper (P) - 
Immersion Tin Process (R) ....-..-.--- 
Immersion Tin Plating (M) .... 
Electroless Gold Plating 
Immersion Gold (R) 
Immersion Gold Bath (P) 
Electroless Nickel (P) ... 
Immersion Tin (P) .... 
Electroless Silver (P) ....- 
Electroless Gold (P) 
Chemical Copper Plating (P) wn 
Immersion Gold Solution (M) ......-.-.-- 
Electroless Gold (S) 
Immersion Ruthenium (8). 
Electroless Nickel (M) 


Reduction Copper-Coating (Contact Cop- 


ring) of Aluminum (A) 
Electroless Nickel Plating Bath (R) 
Electroless Plating Processes (M) ........ 
Immersion Tin (M) ... ine 
Catalytic vs. Electroplating (S) es ii 
Electroless Nickel on Magnesium (P) .... 
Electroless Nickel 


INHIBITORS 


Pickling Inhibitor (P) 

Pickling Inhibitor (R) 

Rust-Inhibiting Acid Pickle 

Inhibitors for Aluminum Pic kling Baths 

Nitric Acid Inhibitor (P) 


INSTRUMENTS, INDUSTRIAL 


pH Meters (M) 
Conductivity Monitors (M) 
Temperature Regulators (R) ins 
Automatic Chromium Determination (M) 
Temperature Regulating Devices (M) 
pH Meters (M) .. 
Coating Thic kness Tester (R) ; 
Adjustable Pressure Switches (M) 
Portable pH Meter (R) - we 
Direct Reading Instrument (M) ............... 
Temperature Regulator (M) 
Aluminum Coatings Tester (R) 

Test Equipment (M) ..................- 
Laboratory Instruments (M) 2 ; 
Electronic pH Meter (M) .................--+-- 
Surface Roughness Tester (M) ; 


LEVELING 


Throwing Power in Metal Paling and 
Leveling (A) 

Nickel Leveling “Agent 

Leveling Nickel (P) ...... 

Determination of the Leveling Action of 


Plating Baths by Means of Radioactive : 


Isotopes (A) .........- 


MAGNESIUM 


The Corrosion Protection of Magnesium 
in Electronic Equipment .... a 

Conversion Coating—Magnessium (P) 

Zine Bath for Aluminum and Magnesium 

Finishing "Procedures for Magnesium “and 
Magnesium Base Alloys ... 

Pickling of Magnesium Alloys (P) . 

Plating on Magnesium (P) ........ 

Finishing Procedures for Magnesium and 
Magnesium Base Alloys ..... 

Surface Preparation and ne Mas- 
nesium Alloys 

Electroless Nickel on Magnesium | (P) 
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10- 84 
Removal of Gases from ee 
Nickel (A) 12 


MASKS 


Paint Mask (P) ........ 

Paint Mask Washers (M) . 
Paint Masks (M) ... ‘ 
Paint Spray Masks (M) 
Pressure-Sensitive Tapes (M) 
Mask for Organic Finishing de 

Plastic Masking Material (R) - 


METALIZING 


and Plating of Plastic Parts 


Printed Cireuits (P) = 
Copper Etch for Printed Circuits nt 
Printed Circuits (P) 

Spray Silvering (P) ............... 

Printed Circuits (P) 
Applicator for Metal Salt-Reducer (P) 
Plating Non-Conductors (P) .... 
Silver Firing Paint (S) ............ sctaneele 
Copper Mirrors (S) .............. 

Printed Circuit Manufacturer (P) 
Printed Circuit Manufacturer (P) . 
Gold Firing Paint (P) 


NICKEL PLATING 


Nickel-Chromium Plated Aluminum Sheet 

Inhibitor Action in Electroplated and 
Electroless Nickel Deposition (A) 

Gold Over Nickel (S) . 

Stripping Electroless Nickel (P) 

Nickel Sulfamate Plating (M) .................. 

Electroless Nickel Plating Bath Control 


ickel Plating 
Hardness of Electroless Nickel Deposits bin 
Science for Electroplaters ...... ol 
Sprayed Electroless Nickel (P) a 
Precipitate in Nickel Solutions ($) 
Science for Electroplaters ...... Stra 
Nickel Leveling Agent 
Plated Coatings in Boriding of Steel 
Science for Electroplaters . 
Bright Nickel Bath Purification (A). tocol 
Nickel Plating (P) PA 
Nickel Electroforming (S)  ........ 
Air-Agitated Nickel Solutions (s) 
Nickel Stripper (R) . 
Nickel Activator (R) 
Science for Electroplaters 
Stripping Films ........ 
Electroless Nickel (P) . 
Science for Electroplaters 
Leveling Nickel (P) . 
Bright-Nickel Process (R) 
Science for Electroplaters ........ 
Yellowing of Barrel Nickel Plate (S) .... 
Bright Nickel Bath (P) 
Bright Nickel Plating (P) .- 
Science for Electroplaters 
Bright Nickel (P) .......... 
Science for Electroplaters 
Research’ on the Mechanism of the Sulfur 
Inclusion in Electroplated Coatings (A) 
Electroless Nickel (M) 
Science for Electroplaters ........ nt 
Protective Coating for Molybdenum (P) 
Electroless Nickel Plating Bath (R) 
Nickel-Chromium Plating (B) 
Mat Dip for Nickel Plate (S) 
Science for Electroplaters a 
Practical Applications of the 
Nickel Process (A) 
Considerations on the Behavior of Copper, 
Nickel and Chromium as Electroplated 
Coatings for Decorative Use (A) 
Varying Influences and Variable Results 
with Sub-Coppering for Copper-Nickel- 
Chromium Plate (A) ... . 
Nickel Anodes (A) 


Duplex 
12 


10- 
1 


1 
Corrosion Tests on Nickel-Plated Sheet of 


Killed and Non-killed Steel (A) ............ 12 


Removal of Gases front 
Nickel (A) .. 

Electroless Nickel on Magnesium: 

Electroless Nickel (P) ......... > 


ORGANIC COATINGS 
APPLICATION METHODS 


Developments in Fluid-Bed 
Recoating Method (P) 
Coating Apparatus (P) . 
Electrostatic Coating Apparatus (P) . 
Automatic Painting Machine (P) ... 
Automatic Test Panel Sprayer (R) . 
Roller Coater (R) 
Airless Spray Gun (R) .... s 
Airless Spray Equipment 
Paint Spraying Apparatus (P) 
Finishing and of Meter ‘Dials .. 
Spray Gun (P) .... 
Spray Gun (P) 
Electrostatic Spraying (P) 
Portable Pneumatic Spray- Painting Unit 
(P) 
Spray Coating “Machine (P) 
Hot Paint Coating Strip 
Electrostatic Spray Painting (Ry 
Electrostatic Paint Systems (M) . 


METAL 


Improving Convair Finishes 
Spray Coating Machine (P) ............ 
Electrostatic Spraying (P) .. 
Electrostatic Spraying (P) .... 
Automatic Spraying (P) . 
Plural Component Spray Equipment. “(R) 3- 84 


Production of Coated Aluminum ..... 4- 61 
Airless Spray Pump (R) — 4- 76 
Automatic Spray Nozzle (R) . LAS BEES 4- 80 
Silk Sereen Cradle (R) .................... . 4- 80 
Two-Component Spray Gun “(R) 4- 81 
Factory Color Coating for Prefab “Build- 

Electrostatic “Spraying 5- 82 
Centrifugal Spraying (P) . 5- 82 
Centrifugal Spraying (P) . 5- 83 
Spray Gun (P) .. 
Nylon Coating Method (P) 85 
Internal Tube Painter (R) . 5- 90 
Studebaker Finishing Developments . 6- 81 
Dual Spray Gun (P) 
Fluidized Bed Coating Process 
Fluidized Bed Coating Method bend 6- 98 
Hot Spray System (P) .. 
Airless Spray Equipment (R) . 6-110 
Hot Paint Spray Unit (R) . 6-115 
Automating a Paint Line for ‘Discontinu- 

ous Operation - 61 
Electrostatic Spraying (P) 72 
Spatter Spray Unit (R) 7- 76 


Dip Tanks tor Hot-Melt Plastic Coating 
(R) 7-77 


Automatic Airless Spray 7- 80 
Mist and Paint Saver ‘ae 8- 80 
Rotating Spray Gun (R) . 8- 82 
Roller Coater (P 9- 67 
Electrostatic Spraying (P)_ 9- 67 


Hot Paint Spraying (P) ins 
Drying Attachment for Spray Gun vhicehde 9- 67 
Roller Coater Machine (P) se 


Spray Coating Applicator (P) . 9- 77 
Automatic Spraying Machine (R) “i 9- 81 
Test Panel Spraying Machine (R) 9- 82 
Electrostatic Spraying (P) 10- 82 


Roller Coater (R) ..... ee 
Airless Spray Unit 10- 89 
) 


Enameler ( 10- 90 

Spray Booths (M) . 10- 97 
Centrifugal Enameler 10- 98 
Paint Spray Gun (P) ... 1l- 78 


Organic Coating Machine (P) 
Electrostatic Spraying (P) . 
Spray Coating (P) . 

Electrostatic Spraying 
Roller Coater (R) 

Electrostatic Spray Gun “{R) . 
Electrostatic Spraying (P) 
Electrostatic Spraying (P) 
Airless Spray Unit (R) .... 


ORGANIC COATINGS 
CORROSION RESISTANT 


Protective Silicate Coating (P) 2.000... I+ 58 


Rust Preventive (R 1- 60 
Chrome Protector (P) ................ 1- 92 
Corrosion Preventive (P) 2- 67 
84 Corrosion Preventive (P) 2- 68 
97 Rust Preventive (R) 2- 81 
9 Rust Removal & Prevention (M) . -~ 94 
Me The Corrosion Protection of Magnesium 
108 in Electronic Equipment eral 3- 40 
Cadmium and Zine vs. Organic Finishes 
68 - 64 
0 Corrosion Preventive (P) , 3- 73 
71 Rust Preventive Cleaner (R) . aii 4- 80 
Low Gassing Zine Dust Paint 5- 83 
Anti-Corrosion Coating (R) . ‘Pia 5- 97 
ie Emulsifiable Rust Preventive (R) 6-106 
Colorless Clear Metal 6-111 
Rust Preventive (R) .. ; 6-112 
Rust Preventive (M) 6-140 
Rust Preventives (P) 7- 73 
Corrosion Preventive (P) 8- 81 
3 Rust Control During Production. “(M) 9- 95 
os Organic Finish (R) . 10- 86 
73 Corrosion Inhibitors and_ Knowledge “of 
73 Their Mode of Action wea 
74 Surface Coating (S) . 
. Corrosion Preventive ( Pp) 
Spray-Applied Plastisol (M) . 
ORGANIC COATINGS 
42 DECORATIVE AND SPECIAL 
56 “Plating Resist for Printed Circuits (R).... 1- 60 
58 Decorative Coating for Plastics (R) ...... 2- 77 
59 One-Coat Organosol Coating (R) 
59 A Practical Manual of Industrial 
66 ishes (B) .... 
67 Cycling Trends in Decorative Finishes are 
67 Turning Back to the Originals -. 3- 49 
High Solids Vinyl Coating (R) ...... 82 
45 Lacquers for Vacuum Metalizing (M) .. 8-100 
” Bonded Lubricant Coating (M) . 3-100 
67 Organic Aluminum Coating (R) 4- 76 
68 New Low-Bake Gloss Enamel (R) .......... 4+ 77 
7 Organic Coatings (M) . 4- 96 
Multi-Color, Spray-On Vinyl ‘Finishes + (R) 5- 86 
71 Fluorescent Gloss Enamel (R) 5- 97 
7 Aluminum Finishing Progress ‘ 6- 75 
72 Paint as an Engineering Material for 
81 Plastic Business Machine Parts .............. 6- 49 
95 Bonded Graphite Coating (R) ~.................. 7- 17 
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9- 74 
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6-103 1- 92 
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84 5- 74 
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12. 68 5- 89 | 
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Organic Hammer Finish (M) 8- 96 


Clear, Organic Finish (R) --.--.---- 80 
“Japanning” (S) —....- 19- 
Surface Preparation and Painting 

nesium Alloys .....---. 63 
Industrial Finishes 1:-104 
Acrylic Baking Enamel (M) 116204 
Silicones in Industrial Finishes. (M) | . 11-105 
Epoxy Coating (S) - ... 12- 68 
Urethane Coatings (M) . 12- 86 
ORGANIC COATINGS 

HEAT RESISTANT 
Coating Compositions (P) 6- 98 
ORGANIC COATINGS 

LACQUER 
Water-Based Lacquers (R) . 5- 97 
Eliminating the Gold Plating Process ke 

in Printed Circuit Boards ............ 7- 53 
ORGANIC COATINGS 

METALLIC 
High-Heat Aluminum Paint (M) awe Be 96 
Zine-Rich Protective Coating (M) .......... 6-140 
ORGANIC COATINGS 

MISCELLANEOUS 


Organic Finishing Developments of 1960 1- 36L 


Effects of on Film 

ties (S) 4- 68 
Synthetic Resins Me 5- 56 
Science for the Coatings Technologist .. 7- 56 
Surface Finish Tester (R) T- 82 


Color Card of Color Coding Enamels (M) 10- 98 
Technology of Non-Metallic Coating a 10- 99 
White Finishes (S) ...... 12- 68 


ORGANIC COATINGS 
OILS 


Rustproofing Oil (R) hike 7 .. 10- 86 
ORGANIC COATINGS 

STRIPPABLE 
In-Process Protective Coating (R) 6-110 
Strippable Coating (R) 6-111 
Tanks for Hot-Melt “Plastic “Coating 

CIR) - 77 
ORGANIC COATINGS 

SURFACE PREPARATION 
OXIDIZING See Colored Surface Treatments 
pH 
pH Meters (M) ... 95 
pH Meters (M) ... me a 4- 97 
Portable pH Meter (R) . pigliistirdeineieaties 8- 88 
Electronic pH Meter (M) . 


PHOSPHATE COATINGS. See Conversion 
Surface Treatments 


PICKLING AND DESCALING 
Alkaline Rust Remover 


White Pickle (S) . 2- 65 
Pickling Inhibitor (P) -........-..............- 2- 67 
Pickling Inhibitor 2- 79 
Rust Removal and Prevention. 2- 94 
Copper Etch for Printed Circuits (M) ... 2- 94 
Pickling Iron and Steel (P) . 3- 71 
Regeneration of Spent Pickel Liquor (P) 3- 71 
Pickling Steel (S) . Svea 4- 68 
Rust-Inhibiting Acid Pickle 
Pickling Stee] (P) 4- 70 


Pickling Titanium and ‘Zirconium 4- 70 
Dry Acid Compound (R) . 
Aluminum Desmutter (R) 
Nitric Acid Pickling Treatments in Hot- 

Dip Tinning (A) - 5- 81 
Inhibitors for Aluminum. ‘Pickling “Baths 


5- 81 

Fused Bath “Cleaning (P) 5- 83 
Copper Oxide Remover for ‘Printed Cir- 

Metal Cleaner ‘Conditioner (Ry 5- 94 

Aluminum Etch (R) ..... 5- 96 


Rust Remover (M) .. 


Pickling Inconel 6- 96 
Desealing Beryllium Copper (S) . 6- 97 
Pickling Waste Recovery 6-103 
Etching Aluminum (P) 
Metal Activator (R) ..... 6-109 
Acid Inhibitors (M) . 6-140 
Metal Treatment (M) | 7- 91 
Metal Cleaning and Processing (M) . Te 92 
Acid Pickling Salt (R) .................-----. - 8- 82 
Pickling Additive (R) . . 8- 87 
Pickling of Magnesium “Alloys (P) 
Pickling Method (P) 9- 68 
Pickling Stainless Steel (P) Pas 9- 68 
Pickling Waste Recovery (P) .........- -. 9 68 
Copper Etch (P) 9- 69 
Non-Fuming Pickling Salts 9- 78 


Rust Remover (R) .. 
Caustic Treating (P) 

Acid Pickling Process (P) 
Nitric Acid Inhibitor (P) - 
Stainless Steel Descaler (R) 
Alkaline Solvent for Rust, Oil, and Paint 
Removal (R) ..--.---- . 10- 90 
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December, 


Pickling Waste Recovery (P) 
Alkaline Rust Remover (P) 
Alkaline Deruster (P) ............-.. 
Dry Acid Pickling Salt (P) 

Dry Pickling Salt (R) re: 
Mat Dip for Nickel Plate (S) 
Rust and Scale Remover (M) 


PIPINGS AND FITTINGS, NOZZLES, VALVE 


Polypropylene Pipe-line Strainers (R) 
Rubber Products (M) ......................... 
Split-Eyelet Pipe Connectors (R) 
Combination Skimmer-Strainer (R) 
Spray Nozzles (M) in 
Reinforced Plastic Pressure 
Plastic Caps & Plugs (R) . 
Stainless Steel Valves (M) 
Stainless Steel Pipe Fittings (M) 
Plastic-Clad Pipe and Fittings (R) 


PLANT PRODUCTION METHODS 


Finishing and Markins of Meter Dials 

Localized Plating Method (P) 

Transistor Gold Plating 
on 

Factory Color Coating for Prefab Build- 

Plating Tube Interiors (P) 

Productivity -.................. 

Electrolytic Means for Treating Metal(P) 

Selective Plating (M) 

Surface Area and Weight of Comme cial, 
Hexagon Head Screws 

Science for the Coatings Technologist. 


PLASTICS—See Organic Ccatings and 
Metalizing 


Pipe (R) 


Metion Picture 


PLATING MISCELLANEOUS 


Neptunium Bath (P) 

Polonium Bath (P) ‘ 

Deposition of Rare Metals (P) " 

Plating Brighteners and Solutions (M) 

Selective Plating (M) 

Plating Facilities (M) 

Pre-plated Metals (M) 

Bismuth Bath (S) 

Complex Plating Bath, (P) 

Wire Plating Machine (P) 

Cobalt Plating (S) 

Polyelectrolytic Baths (P) 

Hydrogen Embrittlement of High Strength 
Steels 

Anti-Seize C vatings for “Chrome 
Bolts at Elevated Temperatures ... 


METALS 


“Alloy 


7 
11-7 
. 1l- 


11- 
12- 
12- 


POLISHING, BUFFING, SANDING, ETC. 


Sand Bobbing (S) ....... 
Power Brush (P) 
Polishing Machine (P) 
Straight Line Buffing Machine (R) 
Dual Contact Sheet Polisher (R) 
Treated Buff (R) . 
Buffing Wheel Control (P) 
Dual Spindle Metal Polishing Lathe (R) 
Coated Abrasive Banks (R) 
Determining Cloth Content of Bias Buffs 
Wire Polishing Machine (P) 
Belt Polisher (P) .... 
Double Head Buffing Machine (R) 
Buffing Machine (R) 
Flame Proof Bulff Treatment (R) 
Automatic Polishers (M) . 
Wide Belt Polisher (M) 
Flexible Abrasive Wheel (P) 
Polishing Machine (R) ....._.......... 
Abrasive Belt Arm Attachment (R) 
Industrial Brushes (R) ; 
Abrasive Products (M) 
Automatic Polishers (M) 
Bias-Type Buffs (M) ........... 
Polishing Aluminum (P) ... 
Continuous Spiral Buff (R) 
Ventilated Buff (R) 
Oscilating Buffing Attachment 
Semi- Automatic Power Brushing Machine 
Semi-Automatic Polishing Machines 
Cloth Polishing Wheels (M) 
Wide Belt Polishing (M) 
Mechanical Polishing (B) 
Flexible Abrasive Wheel (P) 
Extrusion Polisher (R) 4 
Automatic Polishing Machine (Ry 
Pedestal Belt Grinder (R) 
Abrasive Wheels (M) 
“Butler” Finish (S) oo 
Polishing Comparator Machine (R) ... 
Vertical Sheet Polisher (R) ; 
Sheet Polishing Machine (R) 
Flexible Abrasive Wheel (P) 
Contact Wheels (R) ... 
Belt Polisher (R) -....... 
Contour Polishing Machine (R) 
Flat Finishers (M) ..... 
Dise-Center and Cup Brushes (M) 
Multiple Head Flat Polisher (R) 
Automatic Sheet Polishing Machine (M) 
Heavy Duty Cup Brush (R) oe 
Buffing and Polishing (M) 
Buffing and Polishing eee (M 
Belt Brushing Machine (P) = 
Flat Surface Finisher (P) ............ 


(M) 


1961 


Finishing Machine (P) 
Buffing Stainless Steel (P) -. 
Buffing Compound Applicator (P) 
Automatic Buffing Machine (R) 
Overhead-Mounted Buffing and Polishing 
Heads (R) 
Polishing Plastics (M) 
Anodizing Aluminum (S) 
Flexible Polishing Wheel (P 
Buffing Machine (P) 
Re-Headable Coated Points (R) 
Belt Polishers (M) 
Buffs (M) 


POROSITY 


Porosity Test for Anodized Aluminum(S) 


POWER SUPPLIES 


Anodizing Power Supply (P)* 

Silicon Diode Tester (R) 

Electroplating Power Units (R) —........... 

identifying Selenium Stacks (M) 

Periodic Current Reverser (R) 

Control] for Plating Rectifiers (R) 

Conductor Current Capacity (S) 

Silicon Rectifiers (R) 

Selenium Rectifier Stac ks 

Power Rectifiers (R) 

Cable Capacity (S) 

Automatic Control Rectifiers (R) . 

Plating Rectifiers (R) -.. 

Bench Rectifiers (R) 

1540 Questions and Answers for Electri- 
cians (B) 

Selective Plating Power Packs 

DC Power Supplies (M) 

Rectifiers (M) 
Rectifier Ripple (Ss) 

Power Rectifiers (M) 


(Ry 


PRECIOUS METAL PLATING 


Rhodium Plating Costs 

Gold Over Nickel (S) 

Gold Alloy Bath (S) 

White Etch (S) . 

Microhardness of Silver 

Electroless Gold Plating 

Influence of Current Density and Temper- 
ature on Quality of Silver Plate (A) 

Immersion Gold (R) 

Transistor Gold Plating 
(M) 

Hard Acid Gold Bath (P) 

Immersion Gold Bath (P) 

Analysis of Rhodium Baths 

as Recovery Unit (R) 

Gold Electroplate (R) 

Rhenium Plating Salts (R) 

Eliminating the Gold Plating Process in 
Printed Circuit Boards 

Gold and Rhodium Thicknevs 

Gold Recovery from Strip (S) 

Electroless Silver (P) 

Electroless Gold (P) 

Gold Recovery Unit (R) . 

Platinum Plating Bath (R) 

Yi, 

Calculating Silver and Gold Costs (S). 

Platinum Bath (P) 

Platinum Bath (P) 

Immersion Gold Solution (M) 

Electroless Gold (S) 

Immersion Ruthenium Bath (S) 

Neutral, Pure Gold (R) 

Acid Gold Analysis (M) 

Silvering Watch Dials (S) 

Rhodium Plating Thickness Measure- 
ments 

Industrial Gold Plating: “(R) 

Gold Alloy Baths (M) 


Deposits 


Motion ‘Picture 


Testing (S) 


PREPARATION OF METALS 


Nickel-Chromium Plated Aluminum Sheet 
Plating on Molybdenum (S) ... 

Plating on Solder (S) 
Plating on Aluminum (P) 
Plating Leaded Brass (S) 
Piating Low-Alloy Steels (A) 
Plating on Stainless Steel (P) 
for Adherent Electroplating 


Nickel Plating (P) 
Surface Treatments for  acemnaeZ (A) 
Plating on Aluminum (P) 
Plating on Aluminum (P) 
Plating Powder Compacts (P) 
Nickel Activator (R) 
Plating on Titanium Alloy (S) : 
Plating on Stainless Steel (P) ..... 
Plating Turned Steel Compo nents 
Chromium Plating on Aluminum (M) 
Plating on Aluminum (R) 
Treatments Prior to Electroplating: (M) 
Plating on Uranium (P) 
Plating on Magnesium (P) dae 
Finishing Procedures for Mz agnesium and 
Magnesium Base Alloys 3 
Direct Plating on Aluminum (R) 
Chromium Plating Aluminum (P) 
Copper Plating Molybdenum and Tungsten 
Platine Aluminum for Soldering (P) 


(A). 


67 
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Priming of Zine Surfaces (P) 
Primer for Organosols and Plastisols (R) 
Metal Primer (M) 

Floor Costing Primer (R) 

Primer for Zine Surfaces (R) 

Metal Etch Primer (R) 
Phosphating Primer (R) 


PUMPS. See Filters and Pumps 


RACKS AND RACK COATINGS 


Conduct tor Current Capacity 
Crankshaft Plating Rack 
Cutter Head for Plating RAE (P) 
Improved Equipment for 

and Anodizing of IL. 


Spray-Applied Plastisol 


RECOVERY AND PURIFICATION METHODS 


Solvent Vapor Recovery System (P) . 
Solvent Vapor Recovery (M 
Regeneration of Spent Pickle Liquor (P) 
Bright Nickel Bath Purification (A) 
Silver Recovery from Strips (5S) .... 
Trivalent Chromium Oxidation (S) 
Gold Recovery Unit (R) 

Gold Recovery from Strip (S) 


Paint Recovery Method (P) 
Zine and Cadmium Bath Purifier. (R) . 
Silver in Copper Bath (S) 


Carbonate Removal from Cyanide Solu- 


RECTIFIERS—See Power 


NATURAL AND SYNTHETIC 


Resin (R) .. 
pha Resins for Solution Coatings (M) 


RINSING—DRAGOUT 
Cascade Rinse System : 
Dragout Losses and Plating Costs (A) 


SAFETY, PROCEDURES AND EQUIPMENT 


Industrial Apparel ) 
Protective Rubber Mesh Matting = 
G loves (R) 


industrial Gloves (M) 

Fede ral. Hazardous “Sub- 
stances Act 
Acidproof Clothing 
> Soda Safety Rules (M) 

Industrial Gloves (M) 
Fire Safety Equipment (M) 


Handling Hazards of Organic Finishes .. 


Solvent Vapor Recovery 


STAINLESS STEEL 
RESISTANT METALS 


Anodizing 


AND CORROSION 


Platinu on Stainless Steel 
Pic kling Titanium and Zirconium (P) 


Plating on Titanium Alloy 
Plating on Stainless Steel (P) 
Stainless Steel Bright Dip (R) .. 
Titanium Mesh Anodes ( : 
Electropolishing Stainless Steel 
Conversion Coating 
Stainless Steel Valves (M) 
Stainless Steel Pipe i 
Pickling Stainless Steel 
Titanium Anode Baskets (R) 
Rare Metals Handbook (B) 


Stainless Steel Descaler 


Buffing Stainless Steel (P) 


STANDARDS AND SPECIFICATIONS 
Standard Hardware Finishes (S) . 


Inspection Manual for Hot Dip Galvanized 


Products (M) 
Finishing to Government Spee ifications 
Finishing to Government Specifications 
Finishing to Government Specifications 


STOP OFFS 


Plated Coatings in Beriding of Steel . 
New Etch Resist for Printed Circuits (M) 
Selective Anodizing Aluminum (P) re 
Plastic Masking Material (R) ; 


STRIPPING 


Stripping Electroless Nickel sid 

Paint Stripper (P) —......... 

Photo-Resist Stripper (R) 

Paint Stripper (R) 

Paint Stripper (P) ...... 

Paint Stripper (P) 

Nickel Stripper (R) . 

Stripping Films (S) 

Paint Stripper (P) baa 

Stripper for Photo Resist 

Metal Treatment (M) ............ 

Copper Stripper (P) 

Nickel Stripping Cost (S) ey a 

Alkaline Solvent for Rust, Oil, and Paint 
Removal (R) 


Brass Stripper (R) des 
Stripping Lead (P) ........... 
Stripping Chromium from Zine (S) 


TANKS, LININGS AND FLOORING 

Polyethylene Tanks (M) . 

Chemical Kesistant Floors, and 

Plastic Sheets (M) 

Tank Lining (P) 

Rubber Products (M) 

Tank Construction (S) . 

Tank Linings (R) 

Electrolytic Tank (P) 

Floor Joint Filler (R) ; we 
Engineering of Corrosion-Proof Floors 
(M) 

Plastic “Coating (08) 

Floor Coating Primer (R). we 
for Hot-Melt Plastic Coating 

Polyethylene Containers (R) 

Process Equipment (M) ; 
Polyvinyl! Chloride Products 
Plastic Laminate (R) 
Plastic Tanks (R) 
Plastic Lining Material (R) 
Plastics-Welding Kit (R) aa 
Corrosian-Resistant Materials (M) 
Acid-Proof Cements (M) 
Tank Linings and Flooring (R) .... 
Molded Polyethylene Tanks (M) ........ 
Spray-Applied Plastisol (M) 


TESTING—ANALYSIS 


Science for Electroplaters : 
Determination of Cyanide in “Wastes. (Ss) 
Silicon Diode Tester (R) 
Automatic Test Panel Sprayer (R) 
Evaluation of Electrodeposited Coatings 
Anodizing Aluminum Alloys 
Salt Spray Chamber (P) seiascatlesenanel 
Accelerated Corrosion Test 
Determining Cloth Content of Bias Buffs 
White Etch (S) 
Automatic Chromium Determination (M) 
Chromating Test (P) 
Identifying Selenium Stacks (M) 
Measuring Plating Thickness .............. 
Cobalt Determination (S) 
Thickness Tester (P) 
Coating Thickness Tester (P) al 
Salt-Fog Dispersion Tower (R) ...... 
Analysis of Rhodium Baths ........... ae 
Control of Alkaline Tin Plating Baths ... 
Coating Thickness Tester (R) .. 
— of a Copper Fluoborate Plating 
Gold and Rhodium Thickness Testing (S) 
Porosity Test for Anodized Aluminum (S) 
Analysis of Chromic Anodize (S) 
Polishing Comparator Machine (R) 
Surface Finish Tester (R) ................ 
The Physical Examination of Metals (B) 
Determination of Zine in Nickel Electro- 
lytes .. 
F.A.C.T. Test (S) . 
Test Panel Spraying Machine R) 
Measuring Stress (M) .......... 
New Methods of Determination of Adhe- 
sion and Fatigue Strength of Electrode- 
posited Antifrictional Coatings -.... 
Volumetric Determination of Zine and 
Copper in Brass Plating Solutions .... 
Process for Investigating the Internal 
Stresses in Plated Coatings 
Aluminum Coatings Tester (R) . 
Acid Gold Analysis (M) 
Test Equipment (M) 
Practical Method for Evaluating ‘Cathode 
Efficiency .... 
Kunze-Willey Test (S) 
Determination of Glycerine i in Electropol- 
ish (S) ... 


METAL 


Synthetic Perspiration (S) 
Determination of the Leveling Action of 
Plating Baths by Means of Radioactive 
Corrosion Test Cabinets ll- § 
Rhodium Plating Thickness Measurements 12- | 
Determination of Thin 


. 12- 
Electronic pH Meter (M) 
Surface Roughness Tester (M) _............. 12+ 
THEORETICAL 
Current-Distribution Improving Aids . 3-5 
Transactions of the — of Elec- 

trode Processes (BB) . 10- 


THROWING POWER 
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Conference, Society of Vacuum 
Coaters, Sheraton-Cleveland 
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National Association of Corro- 
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als, Coliseum, New York, N. Y. 
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11720 Berea Rd., Cleveland 11, Ohio 

Sommers Bros. Mfg. Co. 108 
3439 No. Broadway St. Louis 7, Mo. 

Stevens, Inc., Frederic B. 15 
1808'- 18th St., Detroit 16, Mich. 

Stutz Co., The co 
4430 Carroll Ave., Chicago 24, 

Technic, Inc. 41 
88 Spectacle St., Cranston, R. |}. 

Titanium Products Corp. 104 


Pp 
9301 French Rd., Detroit 13, Mich. 


True “4 Chemical Products Co. 99 
P. O. Box 31, Oakville, Conn. 


Udylite Corp., The . 35-38 
Detroit 11, Mich 

Unit Process Assemblies, Inc. 34 
53-15 37th Ave.. Woodside 77, N. Y. 


Unitron Instrument Co., Microscope Sales Div. 96 
66 Needham St., Newton Highlands 61, Mass. 
Universal Vibrating Screen Co. 
1745 Deane Bivd., Racine, Wis. 
Univertical Corp. 92 
14841 Meyers Rd., Detroit 27, Mich. 
Vic Manufacturing Co. 
1313 Hawthorne Ave., Minneapolis, Minn. 
Worthy Products Co. 
Box 1432, Boca Raton, Flo. 
Wyandotte Chemicals Corp. 
Wyandotte, Mich. 


110 


110 | Zialite Corp. 
92 Grove St., Worcester 5, Mass. 
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*Patented 


At Dev Tek, Inc. 


RIGID PERSHING MISSILE SPECS ARE MET WITH 
AUTRONEX ACID GOLD PLATING PROCESS” 


an easy-to-solder-to surface which readily yields the 
desired ABMA PDS-IC solder joint characteristics 
of the exacting Pershing workmanship standard. 


Dev Tek, Inc., Orlando, Florida, uses the patented 
Autronex Acid Gold Process to plate circuit conduc- 
tors. According to Mr. A. F. Goldsby, Dev Tek Presi- 
dent, Autronex Acid Gold permits compliance with 
the rigid ABMA-428 specifications for a hard bright 
coat of gold alloy 100-150 millionths thick covering 
all circuit conductors. 


Dev Tek is one of the very few manufacturers of 
electronic components qualified to meet the ABMA 
Huntsville Specification ABMA-428 and PDS-IC for 
printed circuits and encapsulated assemblies, as used 
in the highly reliable new Pershing Missile. The spec- 
ifications require close control over processes and 
raw material so that reliability is assured for each 
part that goes into the missile. 


Dev Tek controls the gold bath closely which gives 


The highly reliable new Pershing Missile built by the Martin Company 


SEL-REX makes the world’s largest selection of proc- 
esses and systems which take the guesswork out of 
plating with precious metals. Baths are simply 
maintained with scientific precision by additions of 
pre-measured salts or solutions. Your assurance of 
consistent quality results from one batch to the next. 


An internationally based network of sales and 
service technicians is at your beck and call to make 
sure you get the optimum results built into every 
SEL-REX PROCESS. 


Complete technical literature free on request. Specify 
precious metal(s) and your application. 


Patented processes for plating with Gold, Rhodium, Platinum, Paladium, Silver, and to produce ‘‘custom alloys” for your particular requirements. 


SEL-REX CORPORATION 


NUTLEY 10, NEW JERSEY 


The World’s Largest Selling Precious Metal Plating Processes 
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NEW FROM MACDERMID 


A safe, fast gold stripper that lets you 
salvage gold-plated rejects and reclaim 
your gold to use again, METEX AUROSTRIP* 
needs no additional chemicals, no cur- 
rent. Strips gold from silver, brass, 
copper, nickel, steel, stainless steel, 
magnesium and aluminum by wmmer- 
sion only. A safe, fast, easy-to-handle 
dry powder that dissolves in water. 


* Patent Pending 


Write for complete technical data... 
or ask your MacDermid Representative 
for details on this new, economical 


saitight 49 the Finish! ® method of reclaiming gold from 
5 the spent solution. 


WATERBURY, CONNECTICUT 
Ferndale, Mich. Torrance, Calif. 


METAL CLEANERS # COPPER PLATING PROCESSES ® DRY ACID REPLACEMENT SALTS “ MACROMATE CONVERSION 
COATINGS e ELECTRO AND CHEMICAL POLISHES *® BURNISHING AND OTHER METAL FINISHING COMPOUNDS 
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